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PREFACE 


The  second  and  concluding  volume  ot  the 
History  of  Hindu  Chemistry  is  now  presented  to 
the  public. 

When  the  first  volume  was  under  preparation, 
it  was  feared  that  many  valuable  works  on  Hindu 
Chemistry  referred  to  in  Rasarwava,  Rasaratna- 
samuchchaya,  etc.,  had  been  lost  for  ever.  Pandit 
Navakanta  Kavibhushawa  was  deputed  to  Bena- 
res to  make  a searching  enquiry  and  his  labours 
have  been  rewarded  by  the  discovery  ol  several 
iure  MSS.,  including  one  of  Rasahr/daya.  1 his 
last-named  work  is  of  surpassing  interest  con- 
sidering its  comprehensiveness  and  antiquity. 
Two  more  transcripts  of  it  have  also  been  procured 
from  the  Libraries  of  the  India  Office,  London, 
and  of  the  Darbar,  Nepal.  A copy  ol  Rasendra- 
chiu/ama/n  obtained  from  the  Library  of  the 
Deccan  College,  Poona,  has  also  been  of  signal 
help.  A critical  study  of  the  new  materials  throws 
a flood  of  light  on  the  dark  recesses  of  the  history 
of  Indian  Chemistry.  As  a halo  of  literary  and 
scientific  activity  including  the  pursuit  ot  alchemy 
circles  round  the  prominent  figure  of  Nagarjuna, 
considerable  space  has  been  devoted  to  a discussion 
of  his  age  in  the  Historical  Introduction. 
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It  was  with  diffidence  and  hesitation  that  I 
placed  the  remotest  limit  of  alchemical  Tantras 
in  the  12th  century  A.  D.  It  now  transpires  that 
this  date  is  to  be  pushed  back  by  several  centuries. 

A History  of  Hindu  Chemistry  would  be 
rightly  regarded  as  incomplete  which  did  not  deal 
with  the  constitution  of  matter  and  the  various 
hypotheses  in  regard  to  it.  The  European  historian 
of  chemistry  has  always  turned  his  eves  to  Greece 
as  the  perennial  fountain  of  knowledge  on  this  as 
on  other  subjects.  And  it  is  but  natural  that  he 
should  do  so.  * The  Hindu  atomistic  school  has 
not  hitherto,  1 am  afraid,  found  an  interpreter  who 
could  do  full  justice  to  it.  Colebrooke’s  presenta- 
tion of  it  with  which  I had  to  content  myself  in  the 
first  volume  is  masterly  so  far  as  it  goes,  but  is 
fragmentary.  Not  feeling  myself  equal  to  the 
task  I applied  for  help  to  Mr.  Brajendra  Nath  Seal, 
Principal,  Victoria  College,  Kuch  Behar.  Principal 
Seal  has  kindly  responded  to  my  appeal  with 
alacrity.  It  is  to  be  hoped  that  a long-felt  desidera- 
tum has  at  last  been  supplied. 

1'he  frequent  references  which  have  been  made 
to  the  first  volume  must  be  taken  to  mean  the 
second  edition  of  it.  Those  who  happen  to  poss- 
ess copies  oi  the  first  edition  will  not,  however, 
be  put  to  any  serious  inconvenience. 


* Vide  Vol.  i,  Intro,  xliii. 
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I avail  myself  of  this  opportunity  to  express 
my  cordial  thanks  to  Pandit  HarLvchandra  Kavi- 
ratna,  late  1’rofessor  of  Sanskrit,  Presidency 
College,  and  my  collaborator  in  the  editing  of 
the  text  of  l\asar//ava  in  the  Bibliotheca  Indica 
series. 

In  the  preface  to  the  first  volume  1 presumed 
to  narrate  the  circumstances  under  which  I under- 
took the  composition  of  my  History.  The  great 
chemist  and  savant,  whose  inspiration  has  been 
my  guiding  principle  throughout  the  arduous 
task  and  whose  lengthy  and  appreciative  review  of 
the  first  instalment  has  been  a stimulus  in  the  con- 
tinuation of  it,  is  no  more.  Marcellin  Berthelot 
breathed  his  last  on  March  18,  1907,  leaving  the 
world  of  science  poor  indeed.  It  was  with  the  view 
of  coming  into  personal  contact  with  the  illustrious 
scientist  that  the  author  made  a pilgrimage  to 
Paris  in  March,  1905.  The  long  interview  which 
he  had  with  M.  Berthelot  and  the  reception  which 
was  accorded  to  him  at  a meeting  of  the  Academv 
of  Sciences  by  its  late  Perpetual  Secretarv,  as 
-also  by  its  President,  M.  Troost,  made  a deep 
and  lasting  impression  on  his  mind. 

Alas,  for  the  vanity  of  human  wishes  ! These 
pages  will  no  longer  be  greeted  by  the  eager  and 
indulgent  eyes  of  M.  Berthelot.  All  that  now  re- 
mains for  me  is  to  dedicate  this  volume  to  his 
sacred  memorv. 


PREFACE 


It  is  with  mingled  feelings  that  I mark  the 
hour  of  my  final  deliverance  from  a self-imposed 
task  which  has  occupied  all  my  spare  time  during 
the  last  15  years  and  more— feelings  not  unlike 
those  which  overpowered  the  Historian  of  the 
Roman  Empire.  The  reader  will,  I hope,  for- 
give me  if  I venture  to  give  expression  to  them 
in  the  words  of  Edmund  Gibbon  himself.  ‘‘I  will 
not  dissemble  the  first  emotions  ol  jov  on  the  re- 
covery  of  my  freedom.  * * * * But  my  pride 
was  soon  humbled,  and  a sober  melancholy  was 
spread  over  my  mind,  bv  the  idea  that  I had  taken 
an  everlasting  leave  of  an  old  and  agreeable 
companion.” 

The  Hindu  nation  with  its  glorious  past  and 
vast  latent  potentialities  may  yet  look  forward  to 
a still  more  glorious  future,  and,  if  the  perusal  of 
these  pages  will  have  the  effect  ol  stimulating  my 
countrymen  to  strive  for  regaining  their  old  posi- 
tion in  the  intellectual  hierarchy  of  nations,  1 shall 
not  have  laboured  in  vain. 


Presidency  College.  | 
June  /,  rgog.  J 


P,  C.  RAY. 


PRELIMINARY  REMARKS  ON  THE 
MECHANICAL,  PHYSICAL  AND 
CHEMICAL  THEORIES  OF 
THE  ANCIENT  HINDUS. 

My  paper  on  the  Mechanical , Physical  and 
Chemical  Theories  of  the  Ancient  Hindus  is  in- 
tended to  be  a synoptic  view  of  the  entire  field 
<>!  Hindu  Physico-chemical  Science,  so  far  as  this 
reached  the  stage  of  positive  Science  as  distinguish- 
ed from  the  prior  mythological  and  empirical  stages. 
As  the  work  in  which  my  paper  appears  relates  to 
Hindu  Chemistry,  I have  elaborated  the  chemical 
portions,  including  the  Hindu  account  of  the  cons- 
titution of  the  fats  and  oils,  and  the  organic  tissues, 
in  addition  to  Hindu  inorganic  chemistrv.  1 have 
also  briefly  noticed  the  chief  chemical  industries 
of  the  Hindus  which  secured  them  an  easv  pre-emi- 
nence in  manufactures  for  a thousand  years,  and, 
in  the  Addenda , given  some  interesting  recipes 
relating  to  several  matters  of  chemical  technology'. 
Of  mechanico-physical  theories,  1 have  expounded 
the  Hindu  conception  of  Energy,  potential  as  well 
as  kinetic,  and  of  molecular  motion,  so  far  as  they 
are  applied  to  the  elucidation  of  problems  of  a 
physico-chemical  nature,  viz.,  the  constitution  of 
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matter,  the  genesis  of  atoms  and  their  infra-atomic 
constituents,  and  the  chain  of  mechanical  causa- 
tion in  the  system  of  Nature.  I have  also  touched 
on  the  Hindu  theories  ol  light,  heat  and  sound, 
as  implying  current  or  wave  motion,  leaving  the 
elaborate  exposition  to  my  paper  on  Hindu 
Mechanics  and  Physics.  In  the  Appendix , I have 
added  a brief  account  of  the  Scientific  Method 
of  the  Hindus,  which  shows  that  all  this  was 
not  a mass  of  unverified  and  unverifiable 
speculation  ( the  very  antipodes  of  science), — the 
charge  usually  brought  against  Hindu  thought  and 
culture, — but  professed  to  be  the  outcome  of  a 
Scientific  Methodology  which,  in  its  formulation 
of  the  canons  of  the  two  fundamental  Inductive 
Methods,  is  more  comprehensive  as  well  as  more 
original  and  suggestive  than  Mill,  and  which,  as 
regards  its  Applied  Logic  of  the  Sciences,  ( e.  g . 
the  Logic  of  Therapeutics,  of  Grammar  etc.  ),  is  a 
standing  testimony  to  the  systematic  completeness 
and  rigour  of  the  Hindu  scientific  mind.  The  diffi- 
culties of  my  task  have  been  formidable,  but  I have 
not  written  one  line  which  is  not  supported  by  the 
clearest  and  most  authoritative  texts.  The  ground 
trodden  is,  for  the  most  part,  absolutely  new.  I have 
gone  back  to  the  origines , and  studied  the  authori- 
ties at  first  hand,  being  resolved  to  eschew  all 
second-hand  sources  of  imformation.  Fortunatelv, 
the  Sanskrit  philosophico-scientific  terminology, 
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however  difficult  from  its  technics.!  character,  is 
exceedingly  precise,  consistent  and  expressive. 

' 1 lie  materials  also  art*  full,  and  the  sources  ot 
information  corroborate  one  another.  Another 
difficulty  I have  sought  to  guard  myself  against 
is  the  unscientific,  unhistorical  but  very  common 
and  almost  inevitable  habit  of  reading  modern 
ideas  into  old  guesses  or  speculations  of  a happv- 
o-o-luckv  or  nebulous  character.  1 do  not  think 

O v 

that  the  mere  passion  for  Truth  is  a sufficient  safe- 
guard against  this  fatal  facility  of  unconscious 
distortion  or  misrepresentation.  A true  historical 
perspective  can  only  be  acquired  by  historico-com- 
parative  studies,  with  the  application  of  the  correct 
historico-comparative  method  ( vide  the  Introduc- 
tion to  my  Comparative  Studies  in  Vaishnavism 
and  Christianity ).  1 have  also  practised,  or  tried  to 
practise,  a habitual  understatement,  without  cons- 
ciously falling  into  that  ‘ suppressio  ven  ' which 
is  so  often  a 'suggestio  falsi.'  How  far  I have  suc- 
ceeded in  exhibiting  the  truth  about  Hindu  science 
or  the  Hindu  scientific  mind  is  a question  which 
I leave  to  competent  judges  to  answer. 

Before  concluding,  I must  advert  to  my  use 
of  the  terms  “isomeric”  and  “polymeric”  in  senses 
different  from  the  current  ones,  though  suggested 
b v the  principles  of  analogous  extension.  Instead 
of  coining  new  terms,  I adopted  ( perhaps  with  a 
questionable  freedom  ) these  existing  ones  to  ex- 
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press  the  Hindu  idea  of  distinctions  of  chemical 
substances  due  merely  to  difference  in  spatial  posi- 
tion  or  arrangement  among  the  particles,  without 
■any  implications  whatever  as  to  percentage  compo- 
sition or  molecular  weight.  A study  of  the  original 
sources  has  made  it  clear  to  me  that  a “ Bhuta  ” 
m Hindu  Chemistry  represents  a class  of  elements 
composed  of  similar  atoms,  and  the  different  elemen- 
tary substances  comprised  under  one  and  the  sanir 
Bhuta  are  'isomers’,  in  this  limited  sense,  in 
leferenceto  the  atoms,  being  specifically  constituted 


by  differences  of  spatial  position  and  arrangement 
among  the  latter.  This  is  true  of  the  Safikhya-Patah- 
jala  and  the  Nyiiya-Vaiseshika  alike.  But,  in  the 
Sankhya-Patanjala,  the  atoms  themselves  are  com- 
posed of  Tanmatras  ; and  in  one  view,  the  atoms 
that  enter  into  the  “isomeric’’  modes  of  the  same 
“Bhuta  are  themselves  “stereo-isomers”  in  refer- 
ence to  the  1 anmatras.  A tri-Tanmatric  atom,  for 
example,  may  have  different  isomeric  forms  which 
would  account  for  the  divers  modes  of  the  “Bhuta” 
originating  with  this  class  ol  atoms.  Hence  under 
the  Sankhya  Patanjala,  I speak  ot  “isomeric” 
atoms,  while  under  the  Nyaya-Vaiseshika  I confine 


myself  to  the  phrase  “ isomeric  modes  of  the  same 
Bhuta”.  It  appears  to  me  also  that  in  the  Sah- 
khya-Patanjala  v iew  , while  an  atom  of  a particular 
kind  t say  a tri-Tahmatric  or  a tetra-Tahmatric 
one  ) may  have  “isomeric”  forms  of  its  own,  the 
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atoms  of  the  different  “Bhuta  classes  ( from  the 
mono-Tahmatric  to  the  penta-Tanmatric  ) are  what 
may  in  a broad  sense  be  termed  polymers  ol  tin 
A'kasa  Tanmatra  and  Bhutadi  ( matter-rudiment  ). 
Under  the  Sankhy  a-Patanjala,  therefore,  I have 
spoken  of  “ polymeric  ” atoms  and  “polymeric" 
combinations  of  these,  though  I must  confess  that  I 
have  done  so  with  great  diffidence  and  hesitation. 


Victoria  College,  } 

Cooch  Behar.  B.  N.  SEAL. 

23  rd  May,  iijoy.  I 
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Chapter  1 

On  the  age  of  Nagarjuna  and  the 

Buddhist  Alchemical  Tantras. 

In  the  first  Volume  it  has  been  incidentally 
mentioned  that  side  by  side  with  the  Sivaite 
Tantras  we  have  their  Bud- 

Rise,  development 

and  propagation  ot  dhist  counterparts  in  which 

Mahayanism. 

the  salient  features  of  the  for- 
mer appear. * The  question  now  arises  : when 
did  the  votaries  of  the  religion  of  *Sakyamuni 
find  themselves  called  upon  to  engraft  upon 
their  simple  and  pure  creed  the  ensemble  of  the 
gross  and  grotesque  superstitions,  the  hideous 
incantations,  as  also  the  speculative,  the  meta- 
physical and  esoteric  phases  of  spiritual 
aspirations  of  which  the  Tantras  are  the  reposi- 
tories ? The  answer  cannot  be  given  off  hand 

* Yol.  i,  Intro.  Ixx. 
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in  a few  words,  for  it  will  lead  us  to  a discus- 
sion of  the  origin  and  development  of  Maha- 
yanism.  Under  ordinary  circumstances  we 
should  have  considered  it  beside  our  purpose- 
to  devote  much  space  to  this  subject  in  a 
work  dealing  with  the  history  of  chemistry. 
But  it  so  happens  that  the  most  prominent  fig- 
ure  in  Indian  alchemy,  who  is  acknowledged  on 
all  hands  to  be  the  discoverer  of  the  processes 
of  distillation,  sublimation  etc.,  is  no  other  than 
the  reputed  founder  of  the  Madhyamika  sys- 
tem of  philosophy,  the  renowned  Nagarjuna. 
A brief  and  rapid  survey  of  the  causes  which; 
led  to  the  origin  of  Mahayanism  and  its  inti- 
mate connection  with  the  tenets  of  the  Sivaite 
cult  will  be  of  help  to  us. 

It  is  one  of  the  saddest  episodes  in  the  his- 
tory of  the  great  religions  of  the  world  that 
the  purity  of  life,  right  conduct,  right  living 
— in  short,  the  moral  code  upon  which  their 
founders  have  always  laid  particular  stress,, 
soon  begin  to  occupy  a subordinate  position 
and  a dogmatic  theology  springs  up  in  time,, 
which  gives  occupation  to  the  subtlest  intellect. 


Ill 


As  for  the  masses  of  the  people  it  is  doubtful 
if  ever  they  have  remained  contented  with  the 
mere  ethical  aspect  of  a religion.  At  any  rate 
we  find  that  immediately  after  the  tidings  of 
the  death  of  Buddha  had  spread  about  there 
was  a squabble  among  his  followers  for  the 
possession  of  the  master’s  corporeal  relics  and 
in  course  of  time  stupas  were  raised  over 
them,  which  no  less  than  the  three  jewels 
(Ratnatraya)— the  Buddha,  the  Dharma  and 
tne  Sa/z/gha,  and  the  Bodhi-tree  became  ob- 
jects of  worship  of  the  devotee.  The  Chaitvas 

_ j P 

Viharas  and  other  sanctuaries  of  divers  sorts, 
with  which  Buddhistic  India  was  dotted  over 
in  the  first  and  second  centuries  after  the 
decease  of  the  great  Teacher,  afforded  asy- 
lums for  a vast  multitude  of  monks,  who,  freed 
from  all  worldly  cares,  found  ample  leisure  to 
formulate  and  draw  up  a code  of  spiritual  and 
disciplinary  exercises. 

Although  their  high  ideal  was  “to  lead 
sweet  lives  of  purest  chastity”  and  induce 
their  lay  brethren  to  follow  in  their  footsteps, 
rituals  and  ceremonials  of  an  imposing  and 
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elaborate  character  soon  obscured  the  ray  of 
licrht  which  shone  forth  from  the  founder.  Thus 

o 

we  find  that  within  150  years  after  the  pass- 
ing away  of  Buddha  tedious  and  circumstan- 
tial regulations  as  to  the  quality  of  robes  to  be 
worn  by  the  Bhikshus,  the  mode  of  bathing 
and  fasting,  the  taking  of  the  midday  meal, 
the  drinking  of  unchurned  milk,  probation  and 
penance,  dwellings  and  furniture  and  so  forth 
were  amongst  the  weighty  subjects  for  dis- 
cussion in  the  Second  General  Council.' * We 
need  not  pursue  the  subject  further.  The 
reader  who  is  interested  in  the  study  of  com- 
parative religions  will  find  striking  parallels  in 
the  early  history  of  the  Christian  Church,  t 


* “On  the  daily  Life  of  the  Bhikshus.’’  Yinaya  Texts 
(S.  B.  E.  Series).  The  Chullavagga,  Ft.  iii,  p.  66. 

-j-  The  Sermon  on  the  Mount  was  more  or  less  forgotten. 
Idolatry  disappeared,  it  is  true,  but  only  to  re-appear  in  the 
shape  of  Mariolatry  and  the  worship  of  Saints  and  relics.  In 
the  heat  of  the  schismatic  strifes,  Christian  Charity  had  to 
make  shift  for  itself  as  best  as  it  could.  Theologians  were 
bus)'  with  the  interpretation  of  the  writings  of  the  fathers. 
In  a word,  the  dogmatic  to  a large  extent  superseded  the 
moral  element  of  religion. 
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We  are  not  concerned  here  with  tracing  the 
rise,  progress  or  decline  of  Buddhism  ; if  we 
have  at  all  referred  to  its  excrescences,  it  is 
only  to  prepare  the  mind  of  the  reader  for  the 
proper  understanding  of  the  Mahayanist 
development. 

The  India  of  Asoka  and  of  the  fourth  and 
third  centuries  B.  C.  was  in  the  main  Bud- 
dhist, but  it  should  not  for  a moment  be 
supposed  that  the  old  faith  was  extinct.  The 
triumph  and  ascendancy  of  the  teachings  of 
£akyamuni  and  his  followers  were  due  in  a 
large  measure  to  the  fact  that  they  drew  upon, 
and  incorporated  into,  their  creed  much  that 
was  essentially  of  Hindu  origin.  * As  Ur. 
Bhibzt/.irkar  observes  : — 


* Prof.  Rhys  Davids  expresses  the  same  views  in  several 
places: — “There  is  ample  evidence  even  in  thebcol-sof  the 
orthodox  body  of  Brahman  teachers  to  show  that  when 
Buddhism  arose  there  was  not  only  much  discussion  of  the 
ultimate  problems  of  life,  and  a keen  interest  in  the  result, 
but  also  that  there  was  a quite  unusually  open  field  for  all 
sorts  of  speculations.” — “Buddhism.’' American  Lectures  on  the 
History,  of  Religions  (1896',  p.  26.  Again  : But  Buddhism 

is  essentially  an  Indian  system.  The  Buddha  himself  was. 
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But  it  was  not  the  metaphysical  doctrines  of 
Buddhism  that  influenced  the  masses  of  the  people. 
What  proved  attractive  was  its  ethical  side.  The 
Buddhist  preachers  discoursed  on  Dharma  or  right- 

o 

eousness  to  the  people.  Such  discourses  on  Dharma 
without  the  introduction  of  any  theistic  idea  have 
their  representatives  in  the  Brahmanic  literature. 
In  many  of  the  episodes  of  the  Mahabharata  espe- 
cially in  the  £anti  and  Anujasanika  books  we  have 

throughout  his  career,  a characteristic  Indian 

he  was  the  greatest  and  wisest  and  best  of  Hindus.” — ibid, 
p.  1 1 7.  The  same  high  authority  puts  it  more  tersely  when 
he  says  : ‘‘  This  is  partly,  no  doubt,  because  we  call  them 

Buddhists,  and  imagine  them,  therefore,  to  belong  to  a se- 
parate class,  quite  distinct  from  other  Indians  of  that  stock. 
The  Buddhists  were,  as  a matter  of  fact,  characteristically 
and  distinctly  Indian.”—"  Buddhist  India,”  p.  165.  Cf. 
“ Buddhism,  in  fact,  may  be  regarded  as  a reformed  phase  of 
Hindu  religion  and  ethical  activity.  The  Buddhistic  doctrine 
of  the  vanity  of  the  world  had  been  thoroughly  dissemina- 
ted by  Yujwavalkya  (in  the  .Satapatha  Brahma»a)  and  with 
it  the  practice  of  subsistence  upon  alms  as  Pravnljaka  or 
Bhikshu  ; and  a fruitful  soil  had  thereby  been  prepared  for 
Buddhism.”  Weber's  ‘‘  Hist.  Sans.  Lit.”  trans.  3rd  Ed. (1892) 
p.  285.  Again  “ This  teaching  contains,  in  itself,  absolutely 
nothing  new  ; on  the  contrary,  it  is  essentially  identical  with 
the  corresponding  Brahminical  doctrine;  only  the  fashion 
in  which  Buddha  proclaimed  and  disseminated  it  was  seme- 
thing  altogether  novel  and  unwonted.” — ibid , p.  289. 
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-simply  ethical  discourses  without  any  reference  to 
•God,  of  the  nature  of  those  we  find  in  the  Buddhist- 
ic works  ; and  sometimes  the  verses  in  the  Maha- 
bharata  are  the  same  as  those  occurring  in  the 
latter.  There  appears  to  be  at  one  time  a period 
in  which  the  thoughts  of  the  Hindus  were  directed 
ito  the  delineation  of  tlie  right  conduct  in  itself 
without  any  theistic  learning.  And  Buddhism 
on  its  ethical  scale  represents  that  phase.  Right 
conduct  is  the  last  of  the  four  noble  truths  of  Bud- 
dhism." 

# * * # * 

“It  was  this  phase  of  Buddhism  that  with  the 
strenuous  efforts  of  the  missionaries  and  of  the  Em- 
peror A.voka  enables  it  to  achieve  success  amongst 
the  masses  of  the  people  ; and  what  was  wanting 
on  the  theistic  side  was  supplied  by  the  perfection 
and  marvellous  powers  attributed  to  the  founder  of 
the  religion.  Without  this  faith  in  the  perfection 
•or,  what  we  should  call  the  divine  nature  of  Bud- 
dha, a mere'  ethical  religion  would  probably  not 
have  succeeded.  Buddhism  was  not  a social  re- 
volution as  has  been  thought  by  some  writers.  It 
•was  a religion  established  and  propagated  by  per- 
sons who  had  renounced  the  world  and  professed 
not  to  care  for  it.  From  times  of  old  there  existed 
in  the  Indian  community  such  persons  who  were 
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called  .SVamarcas  and  belonged  originally  to  all 
castes.  These  gave  themselves  to  contemplation 
and  sometimes  propounded  doctrines  of  salvation 
not  in  harmony  with  the  prevalent  creed.  Bud- 
dhism was  not  even  a revolt  against  caste,  for 
though  men  from  all  castes  were  admitted  to  the 
monastic  order,  and  though  in  the  discourses  of 
Buddha  himself  and  others  the  distinction  of  caste 
is  pronounced  to  be  entirely  worthless,  still  the 
object  of  those  who  elaborated  the  system  was  not 
to  level  caste  distinctions.  They  even  left  the 
domestic  ceremonies  of  their  followers  to  be  per- 
formed according  to  the  Vedic  ritual.  This  is  one 
of  the  arguments  brought  against  Buddhism  by 
Udayanacharya.  “ There  does  not  exist,”  he  says, 
u a sect,  the  followers  of  which  do  not  perform  the 
Vedic  rites  beginning  with  Garbhadhana  and  end- 
ing with  the  funeral,  even  though  they  regard  them 
as  having  relative  or  tentative  truth.’’*  Buddhism, 
however,  was  a revolt  against  the  sacrificial  sys- 
tem and  denied  the  authoritv  of  the  Vedas  as 
calculated  to  point  out  the  path  to  salvation.  And 

5j?ff  ?rrgT?rgffT  I Atmatattvaviveka,  Calc.  Ed.  of  Sam- 
vat  1906,  p.  iy,  relating  to  E&rrt,  a Buddhist  techni- 

cal term. 
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this  is  the  root  of  the  hostility  between  itself  and 
Brah  manism/’* 

The  zealous  missionaries  of  Buddhism  cap- 
tured the  heart  of  the  masses  by  appealing  to 
their  moral  instincts.  Persuation  and  not  per- 
secution was  the  instrument  they  chose  to  wield. 
King  Asoka  proclaimed  universal  toleration  ; 
he  inculcated  respect  for  Brahmins  as  well  as 
Srama/zas  or  ascetics  of  all  sects.  It  is  a 
relief  to  hnd  that  the  mighty  monarch  had 
never  recourse  to  brute  force  for  the  pro- 
pagation of  his  creed.  We  are  spared  all 
the  scenes  of  blood,  rapine  and  violence,  which 
disfigure  the  pages  ot  religious  history  in  the 
West. 

It  has  already  been  pointed  out  that  Bud- 
dhism itself  may  be  looked  upon  as  an  off- 
spring of  Hinduism ; nay,  it  is  a logical  out- 
come of  the  principles  enunciated  in  the 


A peep  into  the  Early  History  of  India  from  the  found- 
ation of  the  Maurya  Dynasty  to  the  fall  of  the  Imperial  Gupta 
Dynasty  ” (B.C.  322— -Circa  500  A.  D.)  pp.  362-363. 

Journal  of  the  Bombay  branch  of  the  Royal  Asiatic 
Society  (1900),  Vol.  xx.  No.  LVI. 


vSci»y/khya  system  of  philosophy.  If  India  so 
rreadily  responded  to  the  teachings  of  the 
new  faith,  it  is  not  because  she  renounced 
.'Hinduism  but  because  she  found  that  all  that 
\\as  highest  and  noblest  in  the  latter  was  ab- 
..sorbed  in  the  former.  The  great  Teacher  who 
now  arose  gave  only  a new  shape  and  direction 
.and  a vigorous  impetus  to  the  germ  of  ideas 
.already  in  existence  and  turned  them  to 
•capital  account.  A good  deal  of  confusion 
‘may  be  avoided  by  bearing  in  mind  this 
.aspect  of  the  question.  \\  hen  speaking  of 
(Buddhist  India  one  is  apt  to  rush  to  the  con- 
.clusion  that  every  vestige  of  Hinduism  had 
.disappeared  off  the  face  of  the  vast  continent. 
As  a matter  of  fact  even  during  the  zenith 
• of  Buddhistic  glory  Brahminism  was  rearing 
•its  head  and  was  professed  by  not  a few 
.among  the  cultured  and  intellectual  classes 
and  was  ready  to  assert  itself  whenever  a 
•favourable  occasion  arose. 

In  the  second  century  B.  C.,  we  find  the 
.Kabul  valley,  the  Punjab  and  Malava  ac- 
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knowledging  the  sway  of  the  Princes  of 
the  Turkish  race."  Wema  Kadiphses,  the 
second  of  the  Kushana  Dynasty  is  spoken 
of  as  a devotee  of  Mahevvara  ; his  coins 
bear  the  emblem  of  Nandin  on  the  re- 
verse, which  is  accompanied  by  a human 
figure  which  holds  a trident  in  its  right  arm 
representing  Siva,  f The  last  three  Kusha- 
nas — Kanishka,  Huvishka  and  Vasudeva — 
have  been  noticed  in  the  Rajatara-wgi/n,  j and 
the  emblems  on  the  reverse  of  their  coins  are 
figures  of  deities  borrowed  from  the  Greek, 
Persian  and  Brahminical  pantheon  and  of 
Buddha.  Thus  the  Gods  of  all  these  four 
religions  shared  the  adoration  of  these  Tur- 
kish Kings.  But  the  figure  of  Iduddha  in  the 

* I.assen  ’*  Indische  Alterthumskunde,”  Vol.  ii,  pp.  S 1 1 13 
Ed.  1874. 

f Ibid,  pp.  808-Si  1 . 

X See  next  page.  Regarding  the  reliability  of  the  ac- 
count in  the  Rajatara wginf,  Dr.  Stein  observes  : — Kalha;/a’s 
account  of  the  reign  of  these  kings,  who  are  sup- 
posed to  have  ruled  simultaneously,  is  brief  enough,  but 
undoubtedly  preserves  data  of  genuine  historical  tradition. 
It  clearly  describes  them  as  princes  of  Turuska,  i.  e , Turkish 
nationality,  as  powerful  sovereigns  and  as  faithful  patrons 
of  the  Buddhist  Church.  On  these  points  the  statements  of 
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sitting  or  meditative  and  the  standing  posture 
is  to  be  found  on  the  coins  of  Kanishka  alone.*  * 
In  the  Buddhist  ecclesiastical  history  Ka- 
nishka occupies  a prominent  place.  It  was  in 
his  reign  and  under  his  patronage  that  the 
Third  Council  was  held  to  settle  the  canon  once 
again.  The  church  was  convulsed  by  inter- 
nal dissensions  and  schisms,  resulting:  in  its 
being  split  up  into  as  many  as  18  sects. 
“ The  most  significant  trait  of  the  Third  Coun- 
cil  is  that  it  closed  a period  of  old  quarrels 
between  the  sects  ; it  did  not  prevent  the  rise 
of  new  aspirations.  Mahayanism,  which  in  an 
incipient  stage  was  already  existing  erelong, 
boldly  raised  its  head.”f 


the  Chronicle  are  fully  supported  by  the  evidence  of  our 
most  authentic  records.  The  continued  existence  of  the  three 
places.Kanishkapura.Hushkapura,  and  Jushkapura,  which  are 
described  as  foundations  of  these  king's  and  which  still  sur- 
vive  to  the  present  day  is  likely  to  have  assisted  in  preserv- 
ing a recollection  of  their  founders.” 

* Percy  Gardner  : “ Coins  of  Greek  and  Scythic  kings  ' 
pp.  129  ff. 

Cunningham  : "Num.  Chr."  1892,  pp.  63  ff. 
f Kern:  Manual  of  Ind.  Bud.  (Grundiss  d.  Indo.-Arischen 
Phil.'  p.  122. 
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Hinduism  was  now  very  much  alive.  After 
the  Third  Council  the  distinction  between  the 
Hfnayanists  and  the  Mahaycimsts  became 
more  and  more  accentuated.  The  apostles 
of  the  latter  development  became  convinced 
that  in  order  to  draw  into  their  folds  the  bulk 
of  the  people  some  sort  of  compromise  was 
necessary,  that  orthodox  Buddhism  in  all  its 
rigidity  must  be  given  up.  In  other  words, 
the  neo-Buddhism  which  now  sprang  into 
existence  began  to  absorb  and  assimilate  the 
popular  form  of  Brahminism  and  thus  swell  the 
ranks  of  its  followers.  A purely  ethical  creed 
has  never  secured  a following  except  perhaps 
among  a chosen  few.  To  quote  the  eloquent 
words  of  the  historian  of  “ Rationalism  in 
Europe”: — 

“ There  arise  from  time  to  time  men  who  bear 
to  the  moral  condition  of  their  age  much  the  same 
relations  as  men  of  genius  bear  to  its  intellectual 
condition.  They  anticipate  the  moral  standard  of 
a later  age.  cast  abroad  conceptions  of  disinterested 
virtue,  of  philanthropy,  or  of  self-denial  that  seem 
to  bear  no  relation  to  the  spirit  of  their  time,  in- 
culcate duties  and  suggest  motives  of  action  that 
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appear  to  most  men  altogether  chimerical.  Vet 
the  magnetism  of  their  perfection  tells  powerfully 
upon  their  contemporaries.  An  enthusiasm  is- 
kindled,  a group  of  adherents  is  formed,  and  many 
are  emancipated  from  the  moral  condition  of  their 
age.  et  the  full  effects  of  such  a movement  are- 
but  transient.  The  first  enthusiasm  dies  away, 
surrounding  circumstances  resume  their  ascendencv,. 
the  pure  faith  is  materialised,  encrusted  with  con- 
ceptions that  are  alien  to  its  nature,  dislocated,  ancf 
distorted  till  its  first  features  have  almost  disap- 
peared. The  moral  teaching  being  unsuited  to  the 
time  becomes  inoperative  until  its  appropriate- 
civilisation  has  dawned,  or  at  most  it  faintly  and 
imperfectly  filters  through,  an  accumulation  of  dog- 
mas, and  thus  accelerates  in  some  measure  the  arrival 
of  the  condition  it  requires.”  Vol.  i,  p.  305,  Ed.  1900. 

The  same  historian  in  explaining  the  rapid 
spread  of  Christianity  in  Europe  observes  in 
another  place  : — “ It  triumphed  not  so  much 
by  superseding  rival  faiths  as  by  absorbing 
and  transforming  them.  Old  systems,  old 
rites,  old  images  were  grafted  into  the  new 
belief,  retaining  much  of  their  ancient  charac- 
ter, but  assuming  new  names  and  a new 
complexion.” 
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Among  the  bold  spirits  who  took  a leading; 
part  in  this  renovation  the  name  of  Nagarjuna 
stands  conspicuous.  The  Madhyamika  sys- 
tem, with  its  axiom — sarvnm  Sunyam — a form 
of  Pyrrhonism  pushed  to  its  extreme  limits,. 

which  is  an  essential  part  of 

Nagarjuna  : a lead-  . 

ing  representative  of  Mahayumsm  is  generally  as- 
Mahayanism.  ' ' 

cribed  to  him.  Northern  Jbud- 
dhistic  literature  is  replete  with  the  marvels  andf 
miracles  performed  by  him,  and  tradition  has- 
invested  him  with  superhuman  powers.  Hiou- 
en  ’Thsang  calls  him  along  with  Deva,  Axva- 
ghosha  and  Kumaralabdha,  “ as  the  four  suns 
which  illumine  the  world. ”*  As  early  as  A.D. 
401-409  we  find  a life  of  Nagarjuna  Idodhi- 
sattva  translated  into  Chinese. + Taramitha  has- 
committed  to  writing  all  the  floating  mass  of 
legends  connected  with  this  venerable  name, 
but  as  the  Tibetan  monk  wrote  so  late  as  the 
beginning  of  the  17th  century  A.D.,  and  as- 
nothing  was  too  astounding  for  his  pious  credu- 
litv,  we  have  here  only  nuclei  of  facts  round 

* Julien's  texts,  Vol.  ii,  p.  214. 

f Bun.  Nanjio’s  Catalogue,  Ap.  i,  No.  3. 
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which  have  gathered  accretions  of  vast  propor- 
tions. It  is  now  almost  a hopeless  task  to  sepa- 
rate the  grain  from  the  chaff.  Nevertheless  we 
can  glean  certain  historical  data  from  all  that 
have  been  handed  down.  Before  proceeding 
further  we  think  it  proper  to  treat  the  reader 
to  a specimen  of  the  materials  with  which  one 
has  to  deal.  We  cull  the  following:  bits  from 

o 

the  ‘‘  Life  and  Legends  of  Nagarjuna" 
gathered  chiefly  from  Tibetan  records  includ- 
ing Taranatha’s  “ History  of  Buddhism. ’’ 


“ A rich  Brahmin  of  the  Vidarbha  country  to 
whom  no  son  had  been  born  for  many  years,  once 
saw  in  a vision,  that  if  he  gave  alms  to,  and  enter- 
tained one  hundred  Brahmins,  he  could  get  a son. 
Accordingly  he  made  offerings  and  prayers  to  the 
God  and  entertained  one  hundred  Brahmins.  After 
ten  months  his  wife  gave  birth  to  a son.  The  rich 
man  invited  learned  astrologers  to  predict  the 
fortunes  of  his  child  ; but  they  found  that  it  could 
not  live  more  than  a week.  In  all  other  respects 

the  child  was  calculated  to  be  fortunate 

The  astrologers  assured  them  (his  parents)  that  if 
they  entertained  one  hundred  Bhikshus,  it  would 
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live  seven  years,  beyond  which  its  life  could  not 
be  prolonged  by  any  means  whatever.  When  the 
seventh  year  was  about  to  expire  the  parents  were 
overwhelmed  with  grief.  To  avoid  the  painful 
•sight  of  their  son’s  predicted  death,  they  caused 
him  to  be  removed  to  a certain  solitary  place  in 
•company  with  a few  retainers. 

“ As  the  boy  (Nagarjuna)  was  passing  his  mourn- 
ful days,  one  day  the  Mahabodhisattva  Avalokite- 
.vwara  Khasarpa/za  visited  him  in  disguise  and 
advised  him  to  go  to  the  great  monastery  of  Nalen- 
dra  in  Magadha  as  the  surest  means  of  escaping 
from  the  hands  of  death.  He  accordingly  repaired 
to  that  famous  Vihara  and  arriving-  at  the  gate  re- 
cited  some  gathfis.  During  that  time  the  great 
•sage  Sri  Saraha  Bhadra  was  the  high  priest  of 

Nalendra,  who  ordained  Nagarjuna  a 

Bhikshu  of  the  Vihara.  * * * * During  the 

latter  part  of  his  office  the  country  was  visited  by 
a famine  in  consequence  of  which  the  monks  fell 
into  great  distress.  The  Manager  became  verv 
thoughtful  about  the  terrible  effects  of  the  natural 
calamity.  Distress  and  scarcity  compelled  the 
congregation  more  keenly  to  feel  the  necessity  of 
money.  1 he  monks  now  determined  to  devise 
some  means  of  acquiring  treasures  for  the  support 
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of  the  famished  congregation,  and  Nagarjuna 
accordingly  started  on  an  expedition  to  visit  an 
island  in  the  great  ocean  where  lived  a great  saint 
well  versed  in  the  art  of  alchemy.  As  the  sea 
could  not  be  crossed  by  any  earthly  means,  he,  bv 
dint  of  his  divine  learning,  got  two  leaves  of  an 
enchanted  tree,  by  means  of  which  he  crossed  the 
ocean  and  miraculously  visited  the  island  and 
presented  himself  before  the  sage  who  was  great!) 
surprised  to  see  a human  being  arrived  at  his 
abode  deemed  inaccessible  to  mortal  beings.  The 
sage  earnestly  inquired  how  he  succeeded  in 
achieving  this  wonder.  Nagarjuna  replied  respect- 
fully stating  to  him  the  reasons  of  his  visit  and. 
circumstances  that  brought  him  thither.  He  also' 
showed  him  one  of  the  enchanted  leaves,  conceal- 
ing the  other  in  his  mendicant’s  platter.  He 
begged  him  to  teach  him  the  art  of  turning  metals 
into  gold.  The  sage  consented  to  the  proposal, 
but  not  liking  to  let  the  wonderful  art  be  known  in 
Jambudvlpa,  he  determined  to  detain  him  for  ever 
in  the  island  by  depriving  him  of  the  enchanted 
leaf.  To  effect  this,  he  said  that  he  could  not  teach 
the  art  of  alchemy  unless  Nagarjuna  consented 
to  part  with  the  leaf.  Nagarjuna  consented,  and 
was  taught  the  art.  When  it  was  fully  mastered, 
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he  flew  towards  the  Indian  Continent  by  the  help 
of  the  remaining  leaf.  Returning  to  Nalendra,  by 
means  of  his  easily  acquired  wealth  lie  supported 
the  whole  bodv  of  monks.  Bv  his  religious 
practices  he  obtained  Sicldhi  (perfection).  He 
refuted  the  theories  of  Nawkaraeharya  * and  im- 
parted religious  instruction  to  the  monks  of 
Nrden  dra. 

“ Nagarjuna  returned  to  his  country  after  a visit  to 
Uttarakuru  and  erected  many  chaityas  and  temples, 
composed  many  works  on  science,  medicine,  astro- 
nomy and  alchemy.  After  the  death  of  Saraha 
Bhadra,  the  office  of  high  priest  fell  upon  Nagar- 
juna,  which  he  managed  with  great  ability  and 
indefatigable  zeal-  He  matured  the  Madhyamika 
philosophy  which  was  only  conceived  bv  his  illus- 
trious teacher  Saraha.’’ 

“ Nagarjuna  is  said  to  have  been  a great  friend 
of  king  De-Chye  (S'awkara)  of  S.  India,  whom  he 
converted  to  Buddhism.’’t 


* An  instance  of  glaring  anachronism.  .Vawkara  flourished 
in  the  8th — 9th  century  A.  D.  See  below,  foot-note  to  p.  xxii. 

f S.  C.  Das:  Journ,  As.  Soc.  li,  Pt.  i,  pp.  115—120. 
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One  thing  seems  to  be  clear  from  the 
above,  namely,  that  Nagarjuna  was  born  and 
brought  up  in  the  Brahminical  faith  but  was 
afterwards  converted  to  Buddhism  and  was 
celebrated  as  an  alchemist. 

Taranatha,  it  is  true,  completed  his  History 
in  1608  A.  D.,  * but  he  derived  his  materials 
from  Tibetan  sources  and  the  analysis  of 
Dulva  by  Csoma  goes  to  confirm  this  account. 
We  have  already  made  use  of  the  record  left 
us  by  Hiouen  ’Thsang.  t It  is  thus  clear 
that  all  the  testimonies  concur  in  ascert- 
ing  Nagarjuna  not  only  as  the  originator  of 
the  Madhyamika  philosophy  but  also  as  an 


A.  D.  The  exact  time  during  which  he 
flourished  is  a matter  of  controversy.  He  is 
generally  regarded  as  a contemporary  of 

Schiefner  : Gesch.  d.  Bud.  Pref.  vi. 

-J-  vide  Vel.  i,  Intro,  xciii. 


Nagarjuna  as  an 
adept  in  magic 
and  alchemy. 


adept  in  magic,  conjuration 
and  alchemy,  and  that  even 
so  early  as  the  7th  century 
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Kanishka.  One  cannot  go  far  wrong  in 
assigning  circa  150  A.  D.  as  the  date  of 
his  succeeding  to  the  Patriarchate."' 


* According'  to  Lassen  Nagarjuna  lived  about  A.  1).  23 
during  the  reign  of  Kanishka.  The  Rajatarawzgmf  says  : 
Then  there  were  in  this  land  three  kings  called  Hushka, 
Jushka  and  Kanishka,  who  built  three  towns  named  alter 

them  (Hushkapura,  Jushkapura  and  Kanishkapura). 

During  the  powerful  reign  of  these  [kings]  the  land  of 
Kasrnfr  was,  to  a great  extent,  in  the  possession  of  the 
Buddhas.  At  that  time  150  years  had  passed  in  this  terres* 


trial  world  since  the  blessed  .Sakya  Si/;zha  (Buddha)  had 

obtained  complete  beatitude  (Nirvana) And  a Bodh;- 

sattva  lived  (then)  in  this  country  as  the  lord  of  the  land, 
namely,  the  glorious  Nagarjuna Stein’s  trans.  \ ol.  1, 


pp.  30 — 31.  As  the  tradition  of  the  Northern  Buddhists  as 
recorded  by  Hiouen  'Thsang  (Sz-yn*kz,  1.  pp.  99,  1 5 1 ' > the 
Tibetan  Dulva  (Csoma,  As,  Res.  XX,  pp.  92,  297)  as  also 
Schicfner  (Tar.  Gesch.  d.  Bud.  p.  301)  concur  in  placing  the 
commencement  of  Kanishka’s  rule  400  years  after  Buddha  s 
Nirvana,  the  date  assigned  here  to  Nagarjuna  is  rather 
curious.  Lassen  sums  up  his  conclusion  on  this  knotty  point 
in  these  words  : — “ Wegen  der  grossen  Anzahl  seiner 
Miinzen  mus  dem  Kanishka  eine  ziemlich  lange  Regierung 
Xugeschrieben  werden  ich  glaube  daher  annehmen  zu  durfen, 
das  er  etwa  bis  40  nach  Chr.  G.  regiert  habe.”  Fleet  main- 
tains B.  C.  57.  V.  Smith  c.  120  A.  D.  While  Messrs. 
Bhanrfarkar  c.  278  A.  D.  (Journ.  Bombay  Br.  Roy.  As.  Soc. 
Vol.  XX,  No.  lvi,  pp.  269 — 396)  as  the  date  of  Kanishka.. 


XXII 


An  important  document  has  been  preserved 
km  us  in  its  I ibetan  and  Chinese  versions, 
which  seems  to  have  an  historical  basis.  It 
is  in  the  shape  of  a “ Friendly  Epistle  of 
Nagarjuna  to  king  Udyana.”  * 
.'ontemporary  an<!  1 he  original  in  Sanskrit,  en- 
JsTdrihal  king  titled  Suhrillekha,  has  not  yet 
been  recovered  and  probably 


been  lost.  Udyana  in  the  Tibetan  subscrip- 
tion is  Bdye-Spyod  = Sadvahana.+  This  Sad- 


vahana  is  a prominent  figure  in  the  historv  of 
S.  India.  In  ancient  Sanskrit  literature  he  is 
frequently  spoken  of  as  a patron  of  learning 
and  there  are  several  literary  reminiscences 
associated  with  this  name,  f 

* r*We  Wenzel  : Journ.  Pali  Text  boo.  (1886),  p.  i. 

t S.  C.  Dils  (1.  c.)  says  : “ Nagarjuna  is  said  to  have  been 

a great  friend  of  king  De-Chye  (i . e.  Sawkara)  of  S.  India, 
whom  he  converted  to  Buddhism.”  Now  De-Chye=Bd\e- 
byed  according  to  modern  pronounciation.  Das  is  evidentlv 
in  error  in  rendering  De-Chye  as  Sazzzkara  (Wenzel). 

+ Cf •— Ivamasutra  of  Vatsyayana.  vurT^nn; 

[si^iar]  l Referring  to  a “ new  ” 
MS.  of  Harshacharita  in  his  possession  Hall  remarks—"  for 
.Saliv.-ihana  1 there  find  .Satavahana”  — Intro,  to  “Vasavadatta,” 
p.  54,  This  by  implication  would  suggest  that  the  other 
MS.  had  the  reading  .Salivahana. 


xxm 


Now  “ the  Andhrabhr/tyas  or  -Satavahanas 
ruled  over  the  Deccan  from  B.  C.  73  to  about 
A.  D.  218,  i.e.  for  about  3 centuries. 

“ The  period  during  which  they  ruled  over 
Maharush/'ra  must  have  been  a prosperous  one 
in  the  history  of  the  country.  Hence  several 
traditions  with  regard  to  different  kings  have 
been  preserved.  But  that  -S'ahvahana  or 
Nitavahana  was  a family  name  must  have 
been  forgotten  and  different  princes  of  the 
-dynasty  have  been  confounded  and  identified. 
Thus  Hemachandra  in  his  Desikosha  gives 
-SVdivahana,  *Salana,  H.ila  and  Kuntala  as  the 
names  of  one  individual."  * 

The  So-to-p’o-ho  of  the  Chinese  version  of 
the  “ Friendly  Epistle  " has  been  identified 
with  one  of  the  -Satavahanas  or  Andhra 
kings,  possibly  Yajna-*8ri-‘S’dtakar^i,  who 
seems  to  have  reigned  about  172 — 202  A.  D. 
J here  is,  therefore,  nothing  improbable  in  this 
particular,  Yitavahana  being  a contemporary 
of  Nagarjuna.  In  the  alchemical  Tantra, 

Rasaratnakara,”  ascribed  to  Nagarjuna, 

=:=  Bhft/zrfarkar's  “ Karly  History  of  the  Deccan’' — p#  36. 
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there  is  a dialogue  between  this  sage  and 
Aaliyah  an  a (p.  6).  We  shall  revert  to  this 
subject  later  on. 

Numerous  works  have  been  fathered  on 
Nagarjuna  and  it  is  an  open  question  if 
any  of  them  be  genuine.*  As  is  well 
known  Vyasa  or  more  properly  named  Ye- 
davyasa  has  been  taken  to  be  the  com- 
piler of  not  only  the  four  Vedas  but  also, 
of  all  the  P ura/? as  put  together.  Piety  and 
credulity  go  hand  in  hand  and  are  seldom 
troubled  with  questions  of  anachronism. 
Plato,  Democritus  and  Geber  have  been 
held  responsible  for  writings  which  ap- 

.....  peared  several  centuries  later. 

Nagarjuna  as  a 

comprehensive  Names,  venerable  and  illus- 

narne  of  the  acti. 

vity  of  Mahaya-  trious,  have  often  been  pressed 

nism.  . . i , • 

into  service  to  lend  weight 
and  dignity  to  productions  which  otherwise 
would  not  have  commanded  a respectful  hear- 
ing. On  the  whole  we  are  inclined  to  agree 

o 


* In  Bunyin  Nanjio's  Catalogue  of  the  Bud.  Tripi/aka  there 
is  a list  of  24  works  ascribed  to  Nagarjuna.  The  Suhnllekha 
was  translated  into  Chinese  in  434  A.  D.  App.  pt.  I,  p.  368. 
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with  Kern  when  he  says,  “ The  figure  of 
Nagarjuna,  so  prominent  in  the  history  of  the 
rise  of  Mahayanism,  shows  a double  charac- 
ter. It  is,  on  the  one  side,  the  name  of  an  in- 
fluential person,  the  first  eminent  leader  of  a 
school  imbued  with  Hinduism  and  the  me- 
thods of  Indian  scholastic  philosophy.  On 
the  other  hand,  Nagarjuna  is  simply  a compre- 
hensive name  of  the  activity  of  Mahayanism 
in  the  first  phase  of  its  onward  course.”* 

* In  Vol.  I of  this  work  (Intro,  xciii),  we  quoted  Alberunf 
as  to  the  date  of  Nagarjuna,  This  cultured  Arab,  ordinarily 
a very  trustworthy  guide,  derived  his  information  from  the 
Brahmins  of  that  part  of  India  from  which  every  vestige  of 
Buddhism  had  disappeared  in  the  nth  century  and  he  was 
evidently  misled  on  this  point  as  the  traditions  relating  to 
Nagarjuna  had  at  that  distance  of  time  become  very  vague. 
1'his  will  be  clearly  seen  from  what  Prof.  Sachau  says  in  the 
preface  to  the  Arabic  edition  of  Alberunf. 

“ Its  civilization  was  then  essentially  Brahminical  as  it  had’ 
come  to  be  in  a protracted  struggle  with  Buddhism.  Albe- 
runf does  not  know  Indian  Buddhism  from  personal  experi- 
ence. though  it  had  not  yet  entirely  withdrawn  from  India 
and  in  some  part  was  still  a political  power,  (p.  v.) 

*'  I he  valley  of  the  Kabul  river  and  the  Punjab  are  all  that 
Alberunf  has  seen  of  India,  (p.  xiii.) 

'•  The  high  schools  of  Hindu  science  and  learning,  Kasmir 
and  Benares,  were  in  Alberunf  s time  unapproachable  for 
Muslems.  (p,  xiv.)  ” 
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Worn  the  time  of  Nagarjuna  onwards  Ma- 
Asawga.  hayanism  began  to  be  tinged 

more  and  more  with  Brahmi- 
nie'al  bias.  A notable  and  decided  step  in 
't 1 1 is  direction  was  taken  by  Asawga,  a monk 
<>l  Gandhara,  who  composed  the  Yogachara- 
bh unm'astra,  in  which  by  assimilating  the 
doctrines  of  Patanjali  he  paved  the  way  for 
the  growth  of  the  Tantras.  He  seems  to 
have  lived  about  400  A.  D.*  Vasubandhu, 
Asawga's  younger  brother,  was  another  zea- 


* Cf. — -Takakasu  : Journ.  Koy.  As.  Soc.  Jan.  1905. 

A life  of  Vasubandhu  was  translated  into  Chinese  by 
Paramartha.  A.  13.  557-569. — Bun.  Nunj.  C'ata.  p.  571. 
( soma  Korosi  following  the  Tibetan  Chronology  says  : — 1 
know  that  Arya  Asaw/ga  lived  in  the  sixth  or  seventh  century 
after  Jesus  Christ.”  As.  Res.  XX,  p.513.  This  date  has 
been  accepted  by  Lassen  (Ind.  Alt.  ii,  p.  460)  as  also  by 
R.  13a\ids  (Buddhism . p.  207).  But  this  chronology  has 
now  become  untenable.  The  date  of  Asa/aga  and  his 
brother  Vasubandhu  should  be  put  back  by  about  two  cen- 
turies, as  some  of  their  works  were  translated  into  Chinese 
in  the  beginning-  of  the  fifth  century  and  perhaps  earlier. 
(Bun.  Nanj.  Cata.  App.  i p.  371).  It  must  have  taken  a 
-century  or  two  to  have  their  works  sufficiently  recognised 
in  India  before  they  would  deserve  a place  in  the  Chinese 
T ripBaka. 
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lous  adherent  of  this  school  and  is  said  to 
have  been  a teacher  in  the  college  attached 
to  the  monastery  of  Niilendra — the  “ Oxford 
of  Indian  Buddhism.”  From  Tibetan  sources 
we  learn  that  the  celebrated  logician  Dignaga 
was  a disciple  of  Vasubandhu,  a contempo- 
rary of  Lha-tho-ri,  king  of  Tibet,  who  lived 
up  to  371  A.  D.  * 

Mahay  an  ism  now  began  to  adapt  itself  to 
its  environments.  The  ab- 
Graduai  and  lm-  sorption  of  the  Yoga  ideas 

perceptible  fusion  r 0 

of  Mahiiyunism  made  the  transition  into  the 

with  Saivaism. 

Tantric  cult  easy  and  Nor- 
thern Buddhism  began  to  develop  and  ex- 
pand by  entering  into  an  alliance  with  6'ai- 
vaism,  which  favored  the  growth  ot  Buddhist 
Tantras.  The  origin  and  development  of  this 
class  of  literature  have  been  the  subject  of 
a masterly  exposition  bv  Burnouf.  The  Ma- 
hayanists  not  only  set  up  their  own  deities  but 
borrowed  copiously  from  the  pantheon  of  the 
Hindus.  Thus  in  the  Yivaite  Tantras  while 

* S.  C.  Yidyabhushaj/a  : Journ.  As.  Soc.,  Yol  i,  (1905), 
p.  227. 
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the  God  .Siva  is  the  fountain  of  all  knowledge 
and  sciences,  in  their  Buddhist  counterparts 
we  have  the  celestial,  metaphysical  and  poten- 
tial Buddhas  * occupying  the  same  position. 
The  worship  of  the  female  energies  (Sakti) 
which  plays  such  an  important  part  in  the 
Tantras  was  encouraged  in  the  person  of  Tara. 
The  Hindu  Gods  and  Goddesses  were  also- 
objects  of  adoration,  only  they  were  assigned 
a subordinate  position.  The  question  has 
often  been  asked  : why  did  Buddhism  seek 
alliance  with  Saivaism  in  preference  to  the 
Vish/zuvite  cult  ? The  answer  seems  to  lie 
in  the  fact  that  it  was  precisely  in  those  parts 
of  India  where  the  worship  of  5iva,  especially 
in  its  Tantric  form,  had  struck  root  that 
Mahayanism  asserted  its  sway ; f and  thus 
the  apostles  and  propagators  of  the  latter 
made  most  of  the  former.  A few  centuries 
later  when  Vaishz/avism  gained  an  ascend- 
ancy in  Bengal  the  tables  seem  to  have  been 
turned.  A gradual  and  imperceptible  fusion 


* i,  e.  the  Bodhisattvas. 

-j-  Vide  ante.  p.  xi,  (under  Wema  kadiphses). 
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took  place  between  the  rival  creeds.  i hus 
in  the  celebrated  adoration  in  the  opening 
lines  of  Gftagovinda  we  find  F>uddha  freely 
acknowledged  as  an  incarnation  of  \ ish // u 
and  extolled  for  his  abhorrence  of  sacrificial 
rites.  * 

From  Fah-hian’s  travels  we  gather  that  in 
the  beginning  of  the  5th  century  A.  D.,  the 
Mahayanists  were  gaining  the  upper  hand, 
though  their  rivals,  the  Hlnayanists,  were 
still  holding  their  own  in  several  localities. 
Thus  at  Mathura  and  Pa/aliputra  he  found 
the  members  of  both  the  sects  living  side  by 
side  and  having  monasteries  of  their  own. 

It  is  scarcely  correct  to  assert  that  Buddhism  was  exter- 
pated  in  the  land  of  its  birth  by  cruel  persecution.  Cf.  Vol.  i. 
Intro,  lxvii.  The  Bengali  poet  Ramchandra  Kavibharati, 
author  of  Bauddha  Sataka,  though  a devoted  Buddha,  be- 
longed to  the  same  class  of  thinkers  as  Jayadeva.  Pandit 
S.P.  Vastrf  is  inclined  to  place  him  in  the  latter  end  of  the  13th 
century. — journal  of  Buddhist  Text  Society,  Vol.  I,  Pt.  iii. 
So  late  as  1441  A.  I).  MSS.  of  Buddhist  works  used  to  be 
copied  from  in  Magadha. — Bendall's  Camb.  Cata.  of  Bud. 
Sans.  MSS.  (1S83),  Pref.  iv. 


XXX 


From  the  fact,  however,  that  the  pious 
Chinese  pilgrim  repeats  the  Surawgama  Siitra 
for  his  protection,  we  may  conclude,  since 
he  is  by  no  means  a pronounced  Mahayanist, 
that  the  predisposing  causes  for  the  origin  of 
the  Tantras  were  already  in  existence.  “ In 
this  Sutra  is  contained  the  most  complete 
list  of  D ha  rams  (invocations)  found  in  any 
Chinese  compilation.  There  are  426  distinct 
sections  containing  the  names  of  the  different 
Buddh  as  and  Hindu  deities  worshipped  at 
the  time  of  the  composition  of  the  Sutra. 
Considering  that  Fah-hian  in  the  early  part 
of  the  5th  century  regarded  this  book  with 

reverence We  may  reasonably 

assign  it  to  a period  not  later  than  the  end 
of  the  1st  century.  Now  amongst  the  invo- 
cations we  find  distinct  reference  to  Dhyam 
Buddha,  Yairochana,  Akshobhya,  Amitabha 
and  others  shewing  that  they  were  coming  to 
be  recognised  and  worshipped  even  at  that 
early  date.-'  * 


* Intro,  to  Beal’s  “ Fah-hian.”  (I.xxii). 
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These  Dharams  may  be  looked  upon  as 
the  precursors  of  the  Tantras 

D ha  ran  is  as  the  r 

precursors  of  the  and  they  fully  support  the 

Tantras.  . / ' rr 

views  that  when  they  were 
composed  Buddhism  had  turned  a new  leaf. 
The  repeating  of  certain  magic  formulas 
along  with  the  names  of  Buddha  Amihibha, 
etc.,  was  to  secure  salvation,  in  other  words, 
“instead  of  the  old  doctrine  [of  Karman ] — 
as  a man  soweth,  so  he  shall  reap — a new 
and  easier  wav  of  salvation  is  here  preached, 
7 'is.,  as  a man  praveth,  so  he  shall  be  saved. 
It  is  what  is  known  to  us  as  salvation  by 

faith  rather  than  by  works It 

would  almost  seem  as  if  this  popular  and 
easy  doctrine  had  secured  to  itself  the  name 
of  Mahayana,  as  meaning  the  Broad  Way,  in 
opposition  to  the  Narrow  Way,  the  Hma- 
yanaT 


The  new  class  of  literature  which  now 
arose  in  order  to  meet  the  demands  of  the 
Mahayanist  revival  is  collectivelv  known  as 


* Max  Muller,  Buddhist  Mahayana  Sutras.  Intro,  to  Iarocr 
Sukh:ivat:-Vyuha,  ix,  S.  B,  E.  Series,  Yol.  xlix. 
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the  Vaipulya  Sutras  or  the  Sutras  of  the 

Vaipulya  Sutras.  developed  school,  of  which 
the  Dharams  are  an  integral 

part.  It  found  expression  in  such  works  as 
the  “ Saddharmapu/zr/arika,”  “ Lalitavistara,” 
“ Tathagataguhyaka,”  “Prajnaparamita,”  etc., 
— all  of  which  soon  acquired  almost  canonical 
sanctity  in  the  estimation  of  the  N.  Buddhists. 
Burnouf  has  tried  hard  to  differentiate 
between  the  simple  Stitras  as  represented  by 
the  literature  of  the  primitive  orthodox  Bud- 
dhism and  the  expanded  Sutras  of  which  the 
distinguishing  mark  is  the  occurrence  of  Bo- 
dhisattvas.*  This  drawing  of  hard  and  fast 


* “ La  presence  des  Bodhisattvas  ou  leur  absence  interesse 
done  le  fonds  meme  des  livres  ou  on  la  remarque,  et  il  est 
bien  evident  que  ce  seul  point  trace  une  ligne  de  demarcation 
profonde  entre  les  Sutras  ordinaires  et  les  Sutras  developpes. 
— Burnouf,  Intro,  p,  i l 2 ; ibid,  p.  120.  Ed.  1S44.  Vide 
Max  Muller’s  remarks  at  the  end  of  the  Smaller  Sukhavatf- 
Vyuha,  p.  102,  S.  B.  E.  Series,  Vol.  xlix. 

Cf.  also“  Some  Vaipulyas  are,  materially,  much  like  the  old 
Sutras,  whole  passages  e.g.  of  1 .alita- Vistara  recur  almost 
word  for  word  in  the  Pali  Scriptures.”  Kern  (Ind.  Bud., 
p.  5).  This  eminent  Buddhist  scholar  also  very  appositely  re- 
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lines  has  been  found  to  be  well  nigh  un- 
tenable. * 

By  the  second  century  A.  D,  we  find  the 
leading  beliefs  and  ideas  as  crystallised  in  the 
Mahayana  literature  fully  in  vogue.  Thus  we 

marks  elsewhere  : “The  results  arrived  at  by  Burnouf  may  be 
right  so  far  as  Mahavaipulya  Sutra  as  a whole  is  concerned, 
they  cannot  be  applied  to  all  the  component  parts  of  such  a 
work.  Not  to  go  further  than  the  Saddh.  and  the  L. 
Vistara,  it  can  hardly  be  questioned  that  these  works  contain 
parts  of  very  different  dates,  and  from  various  sources.” 
Kern — Intro,  to  Saddhar,  pp.  x-xi.  Passages  in  L.  V.  are 
•literally  identical  with  those  in  Mahuvagga.  Again  : — “ These 
few  examples  I have  chosen  will  suffice  to  prove  that  the 
material  of  a Mahavaipulya  Siitra  is  partly  as  old  as  that  of 
-any  other  sacred  book  of  the  Buddhists.” — ibid,  xiv. 

* The  truth  seems  to  be  that  “ the  historical  relation  be- 
tween the  Hinayana  and  the  Mahayana  schools  of  Buddhism 
is  to  me  as  great  a puzzle  as  ever.”  — Max  Muller,  Intro,  to 
L.  Sukh.  Vyuha,  ix.  Even  the  very  distinction  between 
the  N.  and  the  S Buddhism  has  been  taken  strong  ex- 
ception to  by  R.  Davids,  who  says : — •*  There  is  not  now 
-and  never  has  been,  any  unity  either  of  opinion  or  of  language 
in  what  is  called  northern,  or  in  what  is  called  southern 
Buddhism.  There  is  a distinct  disadvantage  in  continually 
-suggesting  a unity  which  has  no  existence  in  fact.  In  a 
word  the  current  division  of  Buddhist  literature  into  northern 
-and  southern  is  entirely  unscientific,  and  misleading.” — Bud. 
India,  p.  173. 
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come  across  in  the  “ Buddhacharita  ” of 
Asvaghosha,  who  is  admitted  on  all  hands 
to  be  a contemporary  of  Kanishka,  such  a 
passage  as  this  : “ this,  Sirs,  is  the  Maha- 
yana,  the  instrument  of  the  law  of  the  per- 
fect Buddha,  which  is  the  establisher  of  the 
welfare  of  all  beings,  set  forth  by  all  the 
Buddhas.”  * The  “ Lotus  of  good  Law  ” 
was  translated  into  Chinese  at  the  close  of 
the  second  century  A.  D.  f 

Side  by  side  with  the  growth  of  the  scrip- 
tures another  class  of  literature  was  called 
Buddhistic  Tan-  into  being  by  the  exigencies 
of  the  times — we  mean  the 
Tantras,  the  necessity  for  which  has  been 
hinted  at  in  the  first  volume,  j However 
esoteric  may  be  the  doctrines  sought  to  be 
conveyed  through  the  medium  of  these  pro- 
ductions, it  would  be  idle  to  deny  that  there 


* Cowell's  trans.  p.  184.  S.  B.  E.  Series,  Vol.  xlix. 

f Edkin’s  “ Chinese  Buddhism,”  p.  89.  There  were  several 
versions  of  this  sacred  book. — Vide  Kern’s  Intro,  p.  xxiii 
(S.  B.  E.  Series). 

+ Vol.  i,  Intro,  lxx. 
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is  much  in  them  which  is  calculated  to  pan- 
der to  the  baser  instincts  of  frail  humanity. 
At  what  particular  time  these  Tantras  ap- 
peared on  the  scene  is  yet  a matter  of  con- 
jecture, but  the  views  of  Wilson  which  held 
the  ground  for  more  than  30  years  have  now 
been  found  to  be  erroneous.  Evidence  is 
now  forthcoming  from  quite  an  unexpected 
source,  which  goes  to  prove  that  Buddhist 
Tantras  existed  as  early  as  the  fifth  or  sixth 
century  A.  D.,  if  not  earlier.  # If  Buddhist 
Tantras,  again,  pre-suppose  the  existence  of 
Hindu  Tantras,  one  need  not  be  considered  as 
rash  in  assigning  an  earlier  age  to  the  latter.  + 


* Vide  the  palm-leaf  MSS.  discovered  in  the  monastery  of 
Horiuzi  in  Japan  and  carried  from  Central  India.  One  of 
these  is  in  the  handwriting  of  a famous  Chinese  priest, 
named  Kanshin,  who  came  to  Japan  in  A.  D.  753.  1'he 
MS.  contains  besides  a Dharam,  five  Tantras.  “ Bud.  Texts 
from  Japan,”  ed.  by  Max  Muller.  Vol.  i,  pt.  i.  Intro, 
pp.  6-8.  It  is  fair  to  conclude  that  these  Tantras  existed  in 
the  land  of  their  birth  at  least  two  centuries  earlier. 

f Waddell  says  : — “ No  one  has  yet  realised  the  vast  extent 
to  which  Mahayana  and  Tantric  Buddhist  remains  cover 
India  ; nor  sufficiently  realised  the  leading  part  played  by  the 
Mahayana  in  Indian  Buddhism  during  its  popular  period.”' 
journal  of  the  Roy.  As.  Soc.  (1894). 
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The  Tantras  found  a congenial  home  in 
China.  Amoghava^ra,  a ^ramawa  of  nor- 
thern India  and  a Brahmin  by  caste  resided 
in  the  Celestial  Empire  for  several  years 
between  746  and  771  A.  D.,  and  under  his  in- 
fluence the  Tantric  doctrines  dealing  with 
tahsmanic  forms  and  professions  of  superna- 
tural power  first  gained  currency  there.  * 
Hence  long  before  his  time  Tantras  must  have 
been  popular  in  India.  From  the  eighth  to 
the  eleventh  century  A.  D.  we  are  in  posses- 
sion of  authentic  records  as  regards  the  pre- 
valence of  Tantras  in  Northern 

Tantras  imported  t j*  •.  i , • 

into  Tibet.  India;  as  it  was  about  this 

period  that  several  of  these 
were  gradually  imported  into  Tibet  by  Indian 
Pandits,  but  they  must  have  been  composed 
much  earlier,  f 

* Bun.  Nanjio  s Cata.  App.  ii,  p.  445.  Amoghavagra 
translated  77  works  including  Ushm'sha-chakravarti-Tantra, 
Garurfagarbha^a-tantra  and  Va^rakumara-tantra. 

Cf.— Also  “ The  existence  of  the  Tantra  Astras  may  thus 
apparently  be  traced  at  least  as  far  back  as  the  6th  century 
A.  D.” — Vide  “ Annual  Report,”  As.  Soc.  Beng.  1906. 

t In  the  first  half  of  the  eighth  century  two  eminent 
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Atisa  gave  a fresh  impetus  to  Tantrism 
in  the  land  of  snow.  From  the  analysis  of 
Mdo  by  Csoma  we  also  come  to  know  in 
detail  the  names  with  the  dates  of  the  Indian 
scholars  who  with  the  aid  of  the  local  inter- 
preters {loch aims)  rendered  into  Tibetan  the 
various  Sanskrit  Tantras.  The  faithful  accu- 
racy with  which  these  translations  were  made 
and  their  fidelity  to  the  original  enable  us 
often  to  reproduce  the  Sanskrit  Texts  and 
thus  we  are  in  possession  of  valuable  histori- 


Fandits  of  Bengal  visited  Tibet  at  the  invitation  of  its  king 
and  formally  introduced  there  Buddhism  ; these  Pandits 
were  .Santi  Rakshita,  high  priest  of  the  monastery  of 
Nalenda  and  his  co-adjutor  Padma  Sambhava,  a native  of 
Udyana,  who  took  charge  of  the  Tantric  part  of  the  Buddhist 
liturgy.  They  were  followed  by  the  sage  Dipa?«kara-.Sn- 
jnana  (Atisa),  b.  A.  D.  980,  d.  1053.  He  acquired  proficiency 
in  the  three  pi  takas  of  the  four  classes  of  the  Hfnayjina 
Xruvakas,  in  the  Vaiseshika  philosophy,  in  the  three  pitakas 
of  the  Mahayana  doctrine,  the  metaphysics  of  the  Madhya- 
mika  and  the  Yogacharya  schools  and  the  four  classes 
of  the  Tantras.  At  the  request  of  king  Naya  Piila  he 
accepted  the  post  of  high  priest  of  the  monastery  of  Vikra- 
masfla. — Vide  S.  C.  Das, — Journal  of  the  Buddhist  Text  Soc. 
Pt.  i. 
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cal  data.7"  Some  of  these  Tantras  deal  with 
alchemy  and  their  contents  reveal  to  us  the 
knowledge  of  chemical  processes  in  India 
from  about  the  6th  to  the  8th  century  A.  D.  t 
Fortunately  we  are  not  dependent  upon 
the  Tibetan  Tantras  alone  for  gaining  an  in- 
sight into  this  dark  recess  in 
the  history  of  Hindu  intellec- 
tual activity.  In  the  course  of  our  search 


Rasaratnakara. 


* Speaking  of  the  Tibetan  translation  of  Asvaghosha’s 
Buddha- Charita , Cowell  remarks:  “The  Tibetan  version 

appears  to  be  much  closer  to  the  original  Sanskrit  than  the 
Chinese;  in  fact  from  its  verbal  accuracy  we  can  often  repro* 
duce  the  exact  words  of  the  original,  since  Sanskrit  words 
are  always  represented  by  the  same  Tibetan  equivalents,  as 
for  instance  the  prepositions  prefixed  to  verbal  roots.”— 1.  c. 
Intro,  p.  x,  Waddell  is  equally  impressed  with  the  “ pro- 
foundly accurate  and  scholarly  nature  of  the  Lamaist  transla- 
tions of  Sanskrit  Buddhist  books  ; ” and  he  again  observes  : 
“ It  is  clear  that  the  Tantric  and  Mahayana  features  of 
Lamaism  were  imported  en  bloc  from  Indian  Buddhism.” — 
Journal  of  the  Royal  As.  Soc.  for  1894,  p.  15. 

f Analysis  of  the  contents  of  the  Mdo  (Sutra)  by  Csoma 
de  Korosi— Asiatic  Researches,  XX  (1836),  p.  583.  “ A 

work  on  preparing  quicksilver,  the  most  powerful  for  subdu- 
ing every  sickness  and  for  improving  the  vigor  of  the  body.” 
. — “ A work  on  turning  base  metals  into  gold.”  We  are 
thus  reminded  of  the  contents  of  the  Rasaraava  and  the 
Rasaratmikara.  Vide  p.  2. 
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for  MSS.  of  alchemical  Tantras  we  have 
come  upon  a precious  find,  in  the  shape  of 
a Buddhist  Tantra,  with  Nagarjuna  as  its 
reputed  author.  Of  alchemical  Tantras  we 
have  had  enough  and  to  spare  ; but  there  is 
great  difficulty  in  assigning  dates  to  them, 
as  they  one  and  all  pretend  to  emanate  from 
the  mouth  of  the  God  Siva  himself.  We  are 
only  left  to  internal  evidences — evidences 
based  upon  the  gradual  evolution  of  chemical 
processes,  which  we  have  not  been  slow  to 
take  advantage  of.  The  MS.  in  question  is 
a mere  fragment,  but  it  is  calculated  to 

i.s  historical  evoke  all  the  zeal  and  en- 
importance.  thusiasm  of  a Palaeontolo- 

gist— of  an  Owen  or  a Marsh — in  his  efforts 
to  restore  an  animal  and  assign  to  it  its  pro- 
per place  in  the  economy  of  the  laws  of 
evolution,  when  he  luckily  chances  upon  a 
fossil  impression  of  its  tooth  or  claws.  From 
this  point  of  view  Rasaratnakara,  for  such 
is  the  name  of  our  MS.,  is  of  uncommon 
interest.  It  is  a Tantra  of  the  Mahaya- 
nist  school  and  as  such  its  invocations  are 
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addressed  to  all  the  Buddhas  ; * * * § and  in  one- 
place  there  is  a pointed  reference  to  Prajha- 
ptiramita  f (perfection  of  wisdom)  appearing 
before  Nagarjuna  in  a dream  and  revealing 
to  him  chemical  knowledge,  j 

A noteworthy  feature  of  this  work  is  that 
some  chemical  processes  are  discussed  in  the 
form  of  a dialogue  between  •Salivahana  and 
Nagarjuna,  and  Ratnaghosha  and  MaWavyaA 
These  last  two  names  are  held  equally  in 
veneration  with  Nagarjuna  and  grateful 
acknowledgments  to  their  services  occur  in 
some  later  chemical  treatises. The  bringing 
together  of  these  four  dramatis  persona 


* HM'TSJ  * Cf.  The  opening  invocation  in  the 

Sukhavati  Vyuha  : I also 

>n  Arya  Manjusnmula 

Tantra. — Vide  As.  Res.  xx,  p.  5x2. 

T Cf.  I he  invocation  in  Va^rachchhechka  ; 

^WJHTlTfimrci. 

+ Vide  Sans.  Texts,  p.  10,  also  Trans,  p.  5. 

§ Vide  Sans.  Texts,  pp.  12-14,  also  Trans.,  pp.  6-8. 

*[  Cf.  Vol.  i,  p.  77. 
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especially  of  the  first  two  has  a significance- 
of  its  own.  We  have  already  seen  that  refer- 
ences to  Nagarjuna  and  his  contemporary 
king  Sidivahana  are  only  to  be  met  with  im 
ancient  classical  literature  (vide  ante  xxii). 
It  seems  probable  that  Rasaratnakara  was- 
written  at  a time  when  the  memory  of  these 
personages  was  still  fragrant.  Judging  from 
internal  evidences  also  we  come  to  the  con- 
clusion that  it  is  one  of  the  earliest  works 
extant  on  the  subject.  In  our  attempt  at 
throwing  light  on  the  text  of  Rasar//ava,  we 
had  to  quote  several  parallel  passages  from 
it,  * and  from  a careful  perusal  of  both  we  are 

of  opinion  that  the  - latter  is 

Also  a typical 

production  of  the  the  inspirer  rather  than  the 

Mahayiinist  period  . 

of  intellectual  ac-  borrower.  Rasaratnakara,  in 
tivitv.  . 

snort,  seems  to  us  to  be  a 
typical  production  representing  the  Mahaya- 
mst  period  of  intellectual  activity  and  we  may 
not  be  wide  of  the  mark  if  we  put  down  7th. 
or  8th  century  A.  D.  as  its  latest  date. 


* Vide  Vol.  i,  Sans.  Texts,  pp.  7,  12,  13  and  18. 


From  the  5th  to  the  1 ith  century  A.  D.  the 
-colleges  in  connection  with  the  monasteries  of 
Pa/aliputra,  Nalanda,  Vikrama-sala,  Uda/Ma- 
pura,  etc.,  were  the  great  seats  of  learning  as 
the  temples  attached  to  the  pyramids  in  an- 
cient Egypt  ; and  alchemy  was  included  in 
the  curricula  of  studies.  * 


The  existence  of  a vast  ancient  Tantric 
. . . . A1  literature  with  alchemy  as  a 

Antiquity  of  AI- 

chemical  Tantras.  component  part  has  now  been 
placed  beyond  doubt,  thanks  to  the  searching 
examination  of  the  Maharaja’s  collection  of 
valuable  MSS.  of  Nepal  bv  the  eminent 
scholars  Bendall,  H.  P.  £astri  and  S.  Levi. 
Of  surpassing  interest  is  the  discovery  of  a 
Tantra  belonging  to  the  extinct  school  Kub- 
jikamata,  written  in  Gupta  character  and 
copied  about  the  sixth  century  A.  D.  This 


* Cf.  “ By  the  side  of  the  tower  of  king  Asoka  is  built  a 
Samghavasa,  belonging  to  the  great  vehicle,  very  imposing 
and  elegant.  There  is  also  a temple  belonging  to  the  little 

vehicle In  the  college  attached  to  the  temple  one  may 

see  eminent  Sramanas  from  every  quarter  of  the  globe.” — 
Beal’s  “ Fah-hian,”  ed.  1869,  p.  105. 


xliii 


school,  though  itself  very  ancient,  presup- 
poses the  existence  of  other  schools  and 
we  have  distinct  mention  of  the  Maha- 
yana.  * We  now  learn  that  the  gradual 
fusion  and  amalgamation  of  ^"ivaite  and  Bud- 
dhist Tantras  had  begun  even  anterior  to  the 
sixth  century.  The  Kubjika-tantra  was  evi- 
dently composed  outside  India  proper,  pro- 
bably in  Nepal.  The  Goddess  Parvati  en- 
courages her  consort  to  proceed  to  the  conti- 
nent for  the  spread  of  the  tenets  propounded 
by  it.  + In  one  place  we  come  across  a 

passage  J in  which  .Siva  himself  speaks  of 
parada  (mercury)  as  his  generative  prin- 


* Catalogue  of  Palm-leaf  and  selected  paper  V1SS.  belong- 
ing to  the  Durbar  Library,  Nepal,  by  H.  P.  -Sastn  (1905). 
Ixxviii,  et.  seq. 

^enanift  g i 

g fajgggn  traigg  11 

t with  wssfagfRig  w^g:  i 
% wft^:  gngt  g?  gfgg:  war.  11  * * * 

wfkanr  gigisft  qgt  gf?  i 

frrePrt  w^r.  vrai  g?  fgg^TWW  11 

For  the  passages  cited  here  we  are  indebted  to  the  indus- 
try and  courtesy  of  Pandit  H.  P.  Sastrf,  who  has  wended  his 
way  through  the  bulky  MS. 
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ciple  and  eulogises  its  efficacy  when  it  has 
been  killed  six  times.  * We  also  find 
allusions  to  the  transmutation  of  copper 
into  gold  with  the  aid  of  mercury.  In  short, 
we  have  ample  references  to  alchemical 
processes  described  in  the  very  technical 
terms  in  which  Rasar/zava,  Rasaratnakara 
and  other  typical  works  of  the  Tantric 
period  abound,  t 


It  is  now  only  necessary  to  wind  up  this 
..  , . chapter  with  an  extract  from 

Alchemy  an  in-  1 

tegrai  part  of  Ma-  the  work  of  an  eminent  Bud- 
hayanist  activity. 

dhologist  with  this  reserva- 
tion that  the  growing  influence  of  Tantrism 
began  as  we  have  seen  long  before  the  8th 
century. 

“ The  decline  of  Buddhism  in  India  from  tlie 
8th  century  downwards  nearly  coincides  with  the 


* Even  at  the  present  day  mercury,  which  has  been  killed 
six  times  in  succession,  each  time  with  an  equal  weight  of 
sulphur  is  reputed  to  be  one  of  the  most 

potent  of  remedies. 

t g'  fa’  iT  I 

W rllH  5T  JfWWcTT  || 

For  the  meaning  of  the  word  (Vedha)  see  this  Vol. 
p.  1 8,  footnote,  also  Vol.  i,  p.  120. 


;growing  influence  of  Tantrism  and  sorcery,  which 
stand  to  each  other  in  the  relation  of  theory  to 
practice.  The  development  of  Tantrism  is  a 
feature  that  Buddhism  and  Hinduism  in  their  later 
phases  have  in  common.  The  object  of  Hindu 
Tantrism  is  the  acquisition  of  wealth,  mundane 
enjoyments,  rewards  for  moral  actions,  deliver- 
ance, by  worshipping  Durga,  the  Yakti  of  &iva — 
Prajna  in  the  terminology  of  the  Mahay  ana — 
through  means  of  spells,  muttered  prayers,  Sama- 
dhi,  offerings,  etc.  Similarly  the  Buddhist  Tan- 
tras  purpose  to  teach  the  adepts  how  by  a super- 
natural way  to  acquire  desired  objects,  either  of  a 
material  nature,  as  the  elixir  of  longevity,  invul- 
nerability, invisibility,  alchemy  ; or  of  a more  spiri- 
tual character  as  the  power  of  evoking  a Buddha 
•or  a Bodhisattva  to  solve  a doubt,  or  the  power 
•of  achieving  in  this  life  the  union  with  some 
divinity.  There  is  an  unmistakable  affinity  be- 
tween Tantrism  on  one  side,  and  the  system  of 
^ oga  and  KammazY/nina  on  the  other.  lantnsm 
is,  so  to  say,  a popularised  and,  at  the  same  time, 
degraded  form  of  Yoga,  because  the  objects  are 
commonly  of  a coarser  character,  and  the  practices 
.partly  more  childish  partly  more  revolting. 

“ Taramitha  informs  us  that  Tantrism  existed  and 
was  transmitted  in  an  occult  manner  in  the  period 
•between  Asahga  and  Dharmakirti,  but  that  after 
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Dharmakirti’s  times  the  Anuttarayoga  became 
more  and  more  general  and  influential.  Substan- 
tially his  statement  is  certainly  right.  He  adds 
that  during;  the  reiyn  of  the  Pala  dynasty,  there 
were  many  masters  of  magic,  M a n t r a - V a]  r a c h a r y a s , 
who,  being  possessed  of  various  Siddhis,  performed 
the  most  prodigious  feats. 

“ The  kings  of  the  Pfda  dynasty,  whose  sway  over 
Gaiu/a  and  the  adjacent  regions  lasted  from  about 
A.  D.  800  to  1050,  are  known  both  from  the  annals 
and  their  inscriptions  as  protectors  of  the  Faith.  It 
was  during  that  period  that  the  monastery  of  Vikra- 
ma^Ila  was  a renowned  centre  of  Tantrist  learning. 

*•  The  Sena  kings,  who  followed  the  Palas  in  the 
dominion  over  Eastern  India,  though  belonging  to 
a Hindu  persuasion,  were  not  hostile  to  the  P'aith. 
Still  Buddhism  declined  during  their  reign  and 
more  so  after  the  invasion  of  the  country  by  the 
Muhammedans  in  A D.  1200.  The  monasteries 
of  Uda«(fapura  and  Vikramaslla  were  destroyed  y 
the  monks  were  killed  or  fled  to  other  countries. 
The  learned  Sakyyri  went  to  Orissa,  and  after- 
wards to  Tibet  ; Ratnarakshita  to  Nepal  ; Bud- 
dhamitra  and  others  sought  a refuge  in  S.  India, 
whilst  Sangam a-iS’rTjnana  with  several  of  his  fol- 
lowers betook  themselves  to  Burma,  Camboja, 
etc.  And  thus  the  Law  of  Buddha  became  ex- 
tinct in  Magadha. 
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" Many  emigrants  from  Magadha  rejoined  their 
brethren  in  the  South  and  founded  colleges  on  a 
modest  scale  in  Vijayanagara,  Kalinga,  and  Kon* 
kan.  The  comparatively  satisfactory  condition  of 
Buddhism  in  Dekkhan  about  that  time  is  attested  by 
the  rich  donations  to  the  monastery  at  Dambal.”  * 

It  will  be  noted  that  the  monks  of  the 
monasteries  of  Uda/^r/apura  and  Vikrama.s'ila 
on  their  dispersion  carried  with  them  their 
learning  and  arts  in  the  same  manner  of  the 

Spread  of  ai-  Byzantine  Greeks  on  their 
chemy-  expulsion  from  Constantinople 

bore  with  them  their  intellectual  treasuries  to 
the  Italian  cities.  In  the  kingdom  of  the 
Deccan  and  in  Tibet  the  Buddhist  refugees 
found  hospitable  asylums, t just  as  the  Greek 
Philosophers  did  in  the  Florentine  Republic 
under  the  Medicii. 

Some  eminent  orientalists,  whose  opinions 
naturally  carry  weight,  have  hitherto  taken 

* Kern — Manual  of  Ind.  Bud.,  pp.  133 — 134. 
f Cf. — “ The  Deccan,  which  from  the  eleventh  century  was 
the  refuge  and  centre  of  literary  activity  generally.  In 
Hindustan  it  had  been  substantially  arrested  by  the  inroads 
and  ravages  of  the  Muhammadans.”-— Weber.  Hist.  Ind. 
lit.  p.  283. 
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for  granted  .that  the  knowledge  of  chemistry 
•such  as  we  find  reflected  in  the  Tantras 
quoted  by  Madhava  in  Rasesvaradarsana  * 
was  derived  by  intercourse  with  the  Arabs.  + 

* Vol.  i,  Intro,  lxxviii,  et  sec/. 

t Eg.  Barth  : “In  regard  to  alchemy,  anyhow  in  which  the 
Sittars  are  zealous  adepts,  they  were  disciples  of  the  Arabians, 
although  other  Vivaites  had  preceded  them  in  the  pursuit  of  the 
.philosopher’s  stone.  Already,  in  his  exposition  of  the  different 
■doctrines  of  the  .Saivas,  Sayana  thought  he  ought  to  dedicate 
a special  chapter  to  the  Rasesvaya-darsaua  or  “system  of 
mercury,”  a strange  amalgamation  of  Vedantism  and  al- 
•chemy.  The  object  contemplated  in  this  system  is  the  trans- 
mutation of  the  body  into  an  incorruptible  substance  by 
means  of  rasapana  i.e.,  the  absorption  into  it  of  elixirs  com- 
pounded principally  of  mer  cury  and  mica,  that  is  to  say,  of 
'the  very  essential  qualities  of  .Siva  and  Gauri,  with  whom 
the  subject  of  the  operation  is  thus  at  length  identified.  This 
species  of  transubstantiation  constitutes  the  jivanmukti,  or 
-state  of  deliverance  commencing  with  this  present  life,  the 
sole  and  indispensable  condition  of  salvation.  It  is  clear  that 
the  devotional  formulae  of  the  Vedanta  are  here  only  a sort 
■of  jargon,  under  which  there  lies  hid  a radically  impious 
doctrine  ; and  it  is  not  less  clear  that  in  this  doctrine,  which 
had  from  the  fourteenth  century  produced  a rather  consider- 
able literature,  there  is  an  infusion  of  Mohammedan  ideas. 

The  Arabs  of  the  Khalifat  had  arrived  on 

.these  shores  in  the  character  of  travellers  or  merchants,  and 
had  established  commercial  relations  and  intercourse  with 
.these  parts  long  before  the  Afghans,  Turks,  or  Mongols, 
•their  coreligionists,  came  as  conquerors.” — *'  Religions  of 
India,”  ed.  1891,  pp.  2lo-£li. 
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The  attentive  reader  who  has  followed  us 

In  Tibet  and  tne  a11  along  could  not  have  failed 
Deccan-  to  notice  that  it  was  in  the 

Universities  of  Nalenda,  Udaw^/apura  and 
Vikramai'fla,  in  Central  India  and  Magadha, 
precisely  the  regions  which  were  cut  off  from 
communication  with  the  external  world,  that 
Tantric  mysticism  with  alchemy  as  an  integral 
part  was  cultivated  and  from  thence  spread 
to  Bhot  (Tibet)  and  the  regions  lying  to 
the  south-east  of  it,  * and  South  India,  t 


* See  under  colophons  to  Rasah  ri daya  and  Rasasara 
respectively. 

f The  last  rallying  point  of  Hindu  learning  and  sciences 
was  the  kingdom  of  Vijayanagara,  which  was  in  the  heyday 
of  its  glory  under  Bukka  I (A.  D.  1354-1371)  with  Miidhava 
as  his  prime  Minister.  Wilson  says  : — “ The  history  of 
Vijayanagara  is  a subject  of  considerable  interest  in  the 
annals  of  India,  as  the  last  barrier  that  was  opposed  to 
Muhammedan  invasions,  and  that  preserved  the  southern 
part  of  the  Peninsula  from  foreign  rule  until  a very  modern 
period.” — As.  Res.  Vol.  xx  (1830),  p,  i.  See  also  Sewell’s 
“ A Forgotten  Empire.” — (Vijayanagara). 

:0: 


4 


Chapter  II. 


Having  thus  far  prepared  the  ground  for 
believing  that  alchemy  along  with  other  cog- 
nate branches  of  learning  was  the  outcome 
of  Indian  intellectual  activity,  we  shall  now 
proceed  to  follow  it  up  with  its  further  deve- 

Further  cuitiva-  ^pment.  At  the  outset  it  is, 
tion  of  alchemy,  however,  necessary  to  remem- 
ber that  on  the  decline  of  Buddhism  the 
vigorous  impetus  which  its  followers  gave  to 
literature  and  science  was  not  lost  to  India. 
Nay,  during  and  after  the  revival  of  Brahmin- 
ism  under  the  Gupta  dynasty  and  its  succes- 
sions we  have  some  mighty  intellectual  giants 
whose  productions  will  continue  to  shed  lustre 
as  long  as  the  Hindu  nation  exists.  Kalidasa 
and  Bhavabhuti,  Brahma  Gupta  and  Arya- 
bhata, Saw-kara  and  Ramanuja  are  names 
which  may  be  regarded  as  the  heritage  not 
of  India  alone  but  of  the  entire  civilized  world. 
At  the  time  of  the  Brahminic  revival  Bud- 
dhist works  of  acknowledged  merit  far  from 
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being  cast  aside  were  held  in  veneration. 
Amarasiwha  in  his  Lexicon  and  Vagbha/a  in 
his  Ash/awgahr/daya  * as  also  the  psuedo- 
Vagbha/a  * commence  with  an  invocation  to 
Buddha,  which  has  never  shocked  the  toler- 
ant spirit  of  the  Hindu.  Charaka  and  Susru- 
ta  also  bear  distinct  impress  of  Buddhist 
retouching.  The  Buddhist  Tantras  became 
likewise  a part  and  parcel  of  Hindu  religio- 
philosophical  literature,  t the  subject-matter 
Buddhist  aiche-  °f  the  former  was  incorporat- 

sorbed  into  Hindu  ed  into  the  latter,  the  names 
Tantras.  Gf  'para,  Praj  naparamita  and 

Buddha  being  simply  changed  into  those  of 
Parvatf  and  *Siva.  In  Rasaratimkara  itself 
we  have  distinct  indications  that  it  is  an  ad- 
mixture of  both. 


* Vol.  i,  p.  76. 

t Speaking  of  a typical  Buddhist  production  belonging 
to  this  category  Burnouf  observes  : “ Ce  morceau  est  ex- 

clusivement  sp^culatif,  et  il  nous  offre  une  nouvelle  preuve  de 
1’alliance  intime  que  le  systeme  des  Tantras  a contractee  avec 
la  philosophic  buddhique  la  plus  elevee.”  (1.  c.  p.  543  ed. 
1844). 
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It  should  thus  be  understood  that  the 
works  under  review  in  this  chapter  are  based 
upon  their  Buddhist  counterparts ; in  short, 
there  is  no  disposition  to  ignore  the  debt  of 


obligation  the  authors  are  under  to  Nagar- 
juna,  Ratnaghosha,  Mawt/avya  and  others. 

In  the  introduction  to  the  first  volume  we 
stated  : “ It  is  to  be  regretted  that  of  the  seve- 
ral works  quoted  by  Madhava  [ on  the  science 

Rasahndaya.  of  mercury  ] Rasan/ava  alone 
seems  to  have  survived  to  our 
days  ” (1.  c.  lxxxiii).  Since  then  we  have 
been  fortunate  enough  to  procure  as  mam- 
as three  transcripts  of  MSS.  of  RasahWdaya 
by  Govindabhagavat  from  different  quarters. 
As  Madhava  speaks  of  this  author  in  terms 
of  the  deepest  reverence  and  regards  him  as 
“ ancient,”  * we  think  we  should  not  err  on  the 
wrong  side  if  we  place  the  author  some  three 
centuries  before  his  time.  If  our  surmise  be 


* Cf.  Vol.  i,  Intro.  Ixxx. 

The  qualifying  epithet  is  only  applied  to  venerable 

i?tshis  of  old. 
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correct,  he  should  have  lived  about  the  eleventh 
century  A.  D.  The  only  personal  allusion 
which  the  author  has  condescended  to  offer 
for  the  edification  of  posterity  is  that  he 
wrote  his  book  at  the  request  of  the  king  of  the 
Kirataland,  i.e.,  the  region  adjoining  modern 
Bhotan.  Portions  of  this  remarkable  treatise 
after  a careful  collation  of  three  MSS.  have 
been  reproduced  in  the  proper  place.  The 
worm-eaten  fragmentary  MS.  procured  from 
Benares  is  386  years  old.  Internal  evidence 
equally  goes  to  establish  the  antiquity  of  this 
work.  The  author  was  evidently  a Buddhist 
as  we  learn  from  the  colophon  to  the  Benares 
MS.  (vide  trans.  p.  12).  It  is,  however, 
not  to  be  found  either  in  the  India  office  or 
the  Nepal  MS.  This  important  omission 
is  easily  accounted  for.  It  is  the  reluctance 
of  the  latter  day  Hindus  to  acknowledge  their 
obligations  to  a Buddhist  author. 

Rasar/zava  which  has  been  noticed  at  length 
in  the  first  volume  and  to  which  was  assigned 
the  1 2th  century  A.  D.,  as  also  Rasaratna- 
samuchchaya,  (13th  to  14th  century),  need 
not  further  arrest  our  attention. 
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The  presentation  of  the  various  treatises  of 
the  Tantric  and  iatro-chemical  periods  under 
discussion  in  their  exact  chronological  se- 
quence is  not  an  easy  task  ; in  the  absence  of 
more  definite  information,  we  are  afraid,  we 
shall  now  and  then  have  to  hazard  a con- 
jecture. 

The  introductory  lines  of  Books  viii  and 
ix  of  Rasaratnasamuchchaya,  in  which 
Somadeva  is  mentioned  as  the  author  of  the 
descriptive  part,  led  us  to  suspect  that  they 
are  merely  reproductions  from  “ a standard 
work  on  the  subject  by  Somadeva,  no  longer 
extant.”*  Our  surmise  has  proved  to  be 

RasendrachtWa.  partially  correct.  We  have 

mam-  at  last  been  able  to  recover 

the  supposed  lost  work.  A transcript  of  a 
MS.  of  RasendrachiWamam  by  Somadeva, 
preserved  in  the  Library  of  the  Deccan 
College,  Poona,  reveals  to  us  the  fact  that 
practically  all  the  important  portions  of  this 
book  have  been  woven  into  the  text  of 
Rasaratnasamuchchaya ; and  this  gives  us 


* Vd.  i,  p.  x 1 8. 
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an  additional  opportunity  of  collating  many 
doubtful  passages  in  both.  But  the  present 
work  itself  does  not  lay  claim  to  originality. 
It  makes  a candid  admission  that  it  culls  all 
it's  materials  from  pre-existing  chemical 
treatises.*  It  further  puts  forward  the  alche- 
mist Nandi  as  the  inventor  of  the  process  of 
sublimation  and  of  the  Kosh///i  apparatus 
(Vol.  i,  pp.  69  and  89). t Nagarjuna,  Da«fl?f, 
Sambhu  and  the  sage  Brahmajyoti  are  also 
spoken  of  as  sources  of  his  inspiration.  We 
get  very  little  inkling  into  the  personal  his- 
tory of  Somadeva,  except  that  he  was  the 
ruler  of  a city  named  Karavalabhairava.  The 
fact  that  R.  R.  S.  lays  RasendrachiWamam 
so  amply  under  contribution  would  suggest 
that  the  latter  had  become  somewhat  rare 
or  that  its  contents  had  been  well  nigh  for- 
gotten when  the  former  was  compiled.  Its 
date  may  therefore  be  put  down  between  the 
i 2th  and  13th  centuries  A.  D. 

* ^ 1 

fr*rrat^r  11 

■\  f%  ^rf^ni  qfrqftf^pm  1 
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Another  important  work  of  this  period  is 
Basaprakasa-sudhakara  by  Yasodhara.  The 
author  of  B.  B.  S.  in  the  opening  lines 
mentions  the  names  of  27  alchemists  to  whom 
he  is  beholden,  among  which  occurs  that  of 
^ asodhana.  We  have  little  doubt  the  correct 
Rasaprakitsa-su-  reading  is  Yasodhara.  We 
dhakara‘  now  find  that  there  is  very 

little  original  matter  in  B.  B.  S.,  it  being 
made  up  of  citations  from  Basar;zava  and 
the  works  of  Somadeva  and  Yasodhara.  We 
should  not,  however,  be  understood  to  retract 
the  high  encomiums  we  thought  fit  to  bestow 
upon  B.  B.  S.  for  “ its  methodical  and  scien- 
tific arrangements  of  the  subject-matter, 
which  would  do  credit  to  any  modern  work.”* 
Its  author  has  never  laid  claims  to  originality, 
but  on  the  contrary  has  freely  acknowledged 
the  sources  he  drew  upon.  The  student  of 
Hindu  chemistry,  however,  like  a weary  but 
devout  pilgrim,  must  wind  his  way  through 
intricate  and  thorny  paths  and  feel  ineffable 
joy  at  being  able  to  approach  the  original 


* Vol.  i,  Intro.  Ixxxvi. 
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fountain  undefiled.  It  now  transpires  that 
the  credit  for  the  accurate  observations  on  the 
metallurgy  of  zinc  (Vol.  i,  pp.  88  & 156)  really 
belongs  to  Yasodhara.  While  the  author 
of  R.  R.  S.  always  scrupulously  admits  that 
his  work  is  a mere  compilation,  Yasodhara, 
on  the  other  hand,  is  anxious  to  let  the  world 
know  that  the  processes  he  describes  have 
been  verified  by  experiments  performed  with 
his  own  hands.  * Among  the  authorities  he 
cites  are  Nagarjuna,  DevRastra  (probably 
Rasarwava) , Nandi,  Somadeva,  Svachchhanda- 
bhairava  and  Manthanabhairava.  As  Yaso- 
dhara quotes  Somadeva,  he  must  have  been 
posterior  to  the  latter  by  at  least  a hundred 
years  and  he  should  therefore  be  placed  in 
the  13th  century  A.  D.  f 


=»  Cf.  am  1 

am  f%  11 

airff  w i 
arfemh  ’rm  11 

f We  are  using  a copy  of  the  MS.  preserved  in  the  Runbfr 
Library,  Kasmir.  The  readings  are  on  the  whole  accurate. 
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Rasakalpa  likewise  seems  to  belong  to  this 

Rasakalpa  period.  It  is  in  the  shape  of 
a Tantra,  but  curiously  enough 
it  is  not  much  troubled  with  consistency.  In 
the  opening  salutation  Niva,  “ the  king  of 
mercurial  lore  ” and  his  consort  Chazzafika  are 
reverentially  bowed  to — a procedure  scarcely 
reconcilable  with  the  position  of  a revealed 
document.  The  colophon  at  the  end  of  each 
Chapter  ( ) claims  the  work  to  be  a 
part  and  parcel  of  Rudrayamala  Tantra  ; at  the 
same  time  due  acknowledgment  is  made  to  the 
contributions  of  Govinda,  the  author  of  Rasa- 
hrz'daya,  Svachchhandabhairava  and  other 
adepts.  * Towards  the  end  the  author  says  : 
“ The  processes  described  have  all  been 
verified  by  me  and  not  borrowed  at  second- 
hand from  my  teachers.’ ’ Needless  to  add 

here  that  the  God  *S'iva  would  not  have 
been  at  pains  in  justifying  the  necessity  of 
his  production  with  such  a timorous  apol- 
ogy. From  internal  evidence  it  is  abun- 
dantly clear  that  it  could  not  have  been 
composed  earlier  than  the  13th  century  A.  D. 


* E.  rj.  1 
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As  the  author  has  confined  himself  solely 
to  a description  of  the  metals,  minerals  and 
the  processes  of  “ killing  ” them  with  the 
agency  of  various  apparatus  and  has  not 
gone  into  the  treatment  of  diseases  with  the 
aid  of  mineral  preparations,  he  has  been  able 
to  condense  much  important  information 
within  the  narrow  compass  of  a few  short 
chapters. 

R asaraj alaksh ml  also  deserves  some  pro- 
minence here  not  because  of  its  intrinsic 
worth  but  because  of  the  re- 
Rasan.jaiak.  ferences  to  previous  Tantras 

and  alchemists,  amongst  which  are  Rasar- 
wava,  Kakacha/zflfisvara,  Nagarjuna,  Vyar/i, 
Svachchhanda,  Damodara,  Vasudeva  and 
Bha^abat  Govinda.  We  have  also  categorical 
mention  of  the  purely  Ayurvedic  works,  such 
as  Charaka,  Sumita,  Harfta  and  Vagbha/a,  to 
which  our  author  is  equally  indebted.*  From 
the  colophon  to  the  MS.  procured  from 
Benares  we  learn  that  the  author  Vishmideva 


* Vide  Sanskrit  Texts,  pp.  So-81. 


was  Court  Physician  to  king  Bukka.  * If 
this  statement  be  accepted — and  pnma  facie 
there  is  no  reason  to  question  it — this  treatise 
must  have  been  compiled  in  the  latter  part  of 
the  14th  century.  Internal  evidence  equally 
supports  this  date. 


* Vide  ante.,  footnote,  xlix. 


Chapter  III. 

C.  1350  A.  D. 

We  now  proceed  to  examine  the  contents 
of  another  series  of  works  belonging  also  to 
the  Iatro-Chemical  period  ; the  one  charac- 
teristic feature  of  which  is  that  opium  is 
recognised  as  an  official  drug  in  the  materia 
medica  portion.  These  may  be  taken  to  date 
from  the  middle  of  the  14th  century  A.  D. 

Rasanakshatramalika  by  Mathanasi;/zhar 
physician  to  the  king  of  Malwa,  should  find 
a place  in  this  chapter.  For  particulars  as 
to  the  contents  the  reader  may  consult 
p.  22.  The  date  given  by  the  copyist  of  the 
MS.  is  Sazzzvat  1557  i.e.  1500  A.  D.  The 
work  itself  is  therefore  older. 

Rasaratnakara  by  Siddha  Nityanatha,  son 
of  Parvatf,  comes  under  this 
Nityanatha.  category.  * ihe  author  gives 

the  sources  of  his  informa- 
tion and  explains  the  object  of  his  compila- 


* Two  editions  of  this  somewhat  voluminous  work  have 
been  published' — one  by  Ganesa  Chandra  Ghose  (Calcutta), 


lxii 


tion  in  the  following  words  : “ Whatever  has 

been  revealed  by  £iva  in  Rasar^ava  under 
the  preparations  of  mercury ; the  Dfpika 
of  Rasamawgala  on  mercury ; all  that  has 
been  said  by  Nagarjuna  for  the  benefit  of 
people  afflicted  with  diseases,  as  also  by 
Siddha  Charpafi,  by  Vagbha/a  and  Su- 
^ruta, — all  these  and  many  other  treatises  on 
mercury  and  minerals  being  consulted,  I have, 
after  rejecting  the  drugs  and  medicaments 
which  have  become  rare  and  difficult  to  pro- 
cure, put  together  [ in  my  work  ] the  essen- 
tial features  thereof.  * * * * ^11  that 

I have  learned  from  my  teachers  and  have 
been  in  a position  to  subject  to  practical  tests 
has  been  incorporated  into  my  work  for  the 
benefit  of  mankind.”  In  addition  to  the 
authorities  cited  above  Nityanatha  quotes 
from  Chakrapam  and  Rasendrachildamawi 
{ante  liv). 


the  other  at  the  “ Venkatesvara  Press  ” (Bombay).  We  have 
compared  the  readings  of  these  two  editions  with  the  MS. 
in  the  Library  of  the  Sanskrit  College,  Calcutta.  They 
agree  fairly  well. 
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Rasendrachintamam  will  next  claim  our 

attention.  We  have  before 

Rasendrachmta-  us  printed  copy,  edited  by 

Umesa  Chandra  Sena  Gupta, 
late  librarian,  Sanskrit  College,  Calcutta,  in 
which  the  text  has  been  adopted,  as  the 
editor  informs  us  in  the  preface,  after  colla- 
tion of  3 or  4 MSS.  We  have  carefully  gone 
over  this  edition  and  compared  its  readings 
with  those  of  a MS.  procured  from  Benares 
and  another  from  the  Runbfr  Library,  Kasmfr. 
All  these  agree  in  the  main,  but  there  happen 
to  be  certain  omissions  and  additions,  which 
form  an  interesting  chapter  in  the  history  of 
interpolations  in  the  literature  of  this  descrip- 
tion. To  begin  with  : there  is  a dispute  over 
its  very  authorship.  Some  MSS.  ascribe  it 
to  Dhwfi  ^//mkanatha,  disciple  of  Kalanatha, 
others  to  Ramachandra.  After  the  custom- 
ary salutation  there  occur  two  couplets  in 
the  Calcutta  edition,  which  are  not  met  with 
in  the  Benares  and  Kasmfr  exemplars.  In 
these  the  author  is  made  to  justify  his  raison 
d’ etre  for  undertaking  his  task  in  these  words  : 
I shall  give  publicity  only  to  such  processes 
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as  I have  been  able  to  verify  by  my  own  ex- 
periments.” Such  protestations  have  already 
been  noticed  more  than  once.  * In  another 
place  we  have  : “ Those  mercurial  operations 
alone  have  found  a place  in  my  book,  which 
I have  been  able  to  put  to  tests.  Those  who 
teach  without  being  able  to  perform  experi- 
ments labour  in  vain.”  This  last  couplet  is 
quite  out  of  place  as  it  hangs  like  a tail  to  a 
long  extract  from  Rasar/zava  and  is  in  fact 
conspicuous  by  its  absence  in  the  Benares  and 
Kasmir  MSS.  f For  the  second  time  we 
find  calomel  designated  as  Rasakarpiira  (lit. 
camphor  of  mercury  ; vide  vol.  i,  p.  250). 
This  preparation  no  doubt  occurs  in  the  older 


* Such  pretentions  put  forth  on  behalf  of  the  author, 
especially  in  the  first  person  singular,  lead  one  to  suspect  that 
they  are  later  interpolations.  In  the  Arabian  alchemy  Geber 
is  often  made  to  declare  to  the  same  effect  : e.  g.  ‘‘J’ai 
experiments  moimetne  tout  ce  que  je  rapporte.” — Berthelog 
“ La  Chimie  au  moyen  Age,”  t,  I.  p.  338.  The  well  known 
egoistic  couplet  in  Susruta,  Ch.  i,  ^ 
is  generally  regarded  as  an  interpolation. 

t The  extract  commences  with  s . 
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works,  e.  g.  Rasarzzava ; but  it  is  described 
there  as  the  white  “ ash  ” of  mercury  (sveta- 
bhasma).  The  recipe  for  calomel  as  given 
in  the  Calcutta  edition,  however,  is  quite 
different  from  that  in  the  Benares  and  Kasrmr 
MSS.  and  it  is  altogether  wanting  in  one  of 
the  MSS.  in  the  Calcutta  Sanskrit  College 
Library.  We  are  therefore  not  without  sus- 
picion that  it  has  been  foisted  into  the  origi- 
nal composition.  The  author  refers  to  Rasar- 
;/ava,  Nag  arjuna,  Govinda,  Nityanatha,  Sid- 
dha  Lakshmi^vara,  Trivikramabha//a  and 
Chakrapam.  There  is  a lengthy  colophon 
but  no  direct  information  can  be  derived  from 
it  as  to  the  age  of  the  author. 

Rasasara  : It  is  a comprehensive  but 

purely  chemical  work  dealing  with  18  opera- 
tions on  mercury  ; various  chemical  processes 
are  incidentally  described,  a good  many  of 
which,  however,  overlap  each  other.  There 
does  not  seem  to  be  any  justification  for  coin- 
ing a multiplicity  of  technical  jargons  to 
connote  each  of  these.  But  prolixity  was 
never  regarded  in  the  light  of  a vice  by  the 

O O J 
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alchemical  writers  of  the  middle  ages  either 
in  India  or  in  Europe.  The  contents  of 
Rasasara  often  remind  us  of  a poem  on 
alchemy  by  George  Ripley,  canon  of  Brid- 
lington in  Yorkshire  (b.  about  1460),  of 
which  Rodwell  says  : — 

“ But  we  cannot  point  to  a new  fact  which  he 
elucidated.  He  divided  all  chemical  operations 
into  twelve  processes — calcination,  dissolution, 
separation,  conjunction,  putrefaction,  congelation, 
cibation,  sublimation,  fermentation,  exaltation, 
multiplication  and  projection.  Several  MS.  copies 
of  his  poem  exist  in  the  British  Museum,  bound  up 
with  copies  of  the  works  of  Roger  Bacon  and 
earlier  writers.  Here  is  a specimen  of  his  rugged 
rhymes  : — 

The  first  chanter  shall  be  of  natural  Calcination ; 

X 

The  second  of  Dyssolution , secret  and  phylo- 
sophycall ; 

The  third  of  our  elemental!  Separation  ; 

The  fourth  of  Conjunction  matrimoniall  ; 

The  fyfth  of  Putrefaction  then  followe  shall : 

Of  Congelation  Albyficative  shall  be  the  Sixt, 

Then  of  Cybation , the  seaventh  shall  follow 
next.”  * 


* Vide  “ Birth  of  Chemistry.” 
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The  author,  Govindacharya,  as  a devout 
Hindu,  begins  with  his  adoration  of  .Siva  and 
Vish;/u  and  tells  us  at  the  outset  that  his 
treatise  is  a compilation  and  epitome  based 
upon  standard  works  on  the  subject  and  the 
contributions  of  the  adepts.  We  have  every 
reason  to  be  thankful  to  him  for  the  many 
hints  he  throws  on  the  sources  of  his  infor- 
mation. Of  surpassing  interest  is  his  decla- 
ration that  for  a knowledge  of  certain  pro- 
cesses he  is  indebted  to  the  Buddhists  of 
Tibet.*  This  must  be  taken  to  mean  that 
the  cultivation  of  alchemy  had  become  neg- 
lected and  almost  forgotten  in  India  proper 
and  the  earnest  searchers  for  this  lore  had  to 
repair  during  the  time  of  our  author  to  Tibet. 
Confirmatory  evidence  to  this  effect  is  equally 

* mil  fiiTifii  i 

Towards  the  dose  of  his  work  the  author  again  acknowledges 
his  obligation  to  the  Buddhists. 

mi?{cT  fiii  item  3t<Ti  i 

We  have  in  our  possession  five  transcripts  of  the  MSS, 
of  Rasasara  procured  from  the  Libraries  of  Kasmir,  Tanjore, 
UKvar,  Madras  and  the  Temple  of  the  Goddess  Kali,  at 
Ramna,  near  Dacca,  Bengal. 
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furnished  in  the  colophon  to  Rasahrfdaya 
(trans.  p.  12).  During  the  decadence  of 
Buddhism  and  the  corresponding  ascendancy 
of  Brahminism  in  Bengal,  say  about  the 
1 1 th  to  13th  centuries  A.  D.,  this  branch  of 
science  also  found  a safe  retreat  in  the  land 
of  the  Kiratas  as  we  have  already  seen. 
Burnell,  under  the  influence  of  his  precon- 
ceived notion,  namely  that  Indian  alchemy 
owed  its  origin  to  the  Arabs,  very  naively 
remarks  : “ By  Bauddhas  he  (the  author) 

probably  means  the  Muhammedans  (cf  the 
vernacular  Malayalam  use  of  the  word), 
though  studies  of  this  nature  were  much  pur- 
sued by  the  later  Buddhists.’’  * 

Some  idea  of  the  date  of  Rasasara  may 
be  formed  from  the  fact  that  there  is  mention 
of  opium  in  it.  But  our  author  was  evidently 
quite  in  the  dark  as  to  its  origin  ; for,  says 
he  : “ There  are  4 different  kinds  of  poisonous 


* Catalogue  of  the  Tanjore  Palace  MSS.  pt.  i,  p.  70. 
Burnell  draws  his  conclusions  from  the  reference  to  Buddhists 
in  the  colophon  ; but  we  have  quoted  above  anothei  passage 
in  which  distinct  mention  is  made  of  the  Buddhists  of  Tibet. 
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sea-fish,  and  it  is  from  their  foam  that  4 diff- 
erent kinds  of  opium  are  derived,  namely, 
white,  red,  black  and  yellow;  while  others 
maintain  that  it  is  derived  from  the  foam  of 
■ the  snake  and  it  is  very  properly  used  for 
chemical  operations,”*  e.  g., — killing  and 
fixation  of  mercury.  From  the  context 
it  is,  however,  doubtful  if  the  narcotic  drug 
is  really  alluded  to  here.  But  independently 
•of  the  use  of  this  term  we  may  safely  place 
this  work  in  the  13th  century  A.  D. 

TRT^t  I 

gqj — >jT<rnf  ^ TrfiW'n  I 

?TTTnT  qtcnpsT  ^ STOW  ^ ^TIT^  I 

The  Sanskrit  word  for  opium,  “ahiphena,’  lit.,  foam  of 
the  snake,  is  of  modern  date.  It  is  generally  held  that  this 
word  has  been  Sanskritised  from  the  Arabic  “ aphiyun. 

These  indentical  distichs  also  occur  in  the  commentary  on 
Sarngadhara  by  .M/zamalla  with  the  additional  line, 
(7fT7^5T.)  namely,  it  is  the  milky  juice  of  poppy; 

proving  that  during  the  time  of  the  latter  its  real  origin  was 
known,  at  the  same  time  its  supposed  origin  was  not  dis- 
believed. 


Aarngadhara-sawgraha — a compilation  by 
Sarngadhara  : its  peculiarity  is  that  it  is  based 
upon  the  Ayurvedas  (Charaka,  etc.)  on  the 
one  hand  and  the  Tantric  chemical  treatises 
on  the  other.  In  the  chapter  on  the  purifi- 
cation and  incineration  of  metals,  7 of  these 
are  recognised,  but  strange  to  say  there  does 
not  occur  any  mention  of  zinc.  Later  on, 
9 metals  are  named  including  two  alloys, 
brass  and  bell-metal,  after  the  9 planets,  the 
significance  of  which  will  be  discussed  in  the 
proper  place. 

The  date  of  Sarngadhara  can  be  ascer- 
tained with  accuracy,  as  besides  this  medical 
compendium  he  is  the  author  of  the  Pad- 
dhati,  a voluminous  miscellaney,  containing, 
with  other  matters,  a poetical  anthology. 
The  author  dates  his  work  in  samvat  1420 
or  A.  D.  1363.  The  name  of  the  author’s 
father  is  Damodara  and  that  of  the  grand- 

»z> 

father  Raghavadeva.  The  latter  was  highly 
considered  by  Raja  Hamnnra,  the  Chauhan.* 


* After  the  sack  of  Chitor  by  Alla-ud-din  in  A.  D.  1303, 
Mewar  was  occupied  by  the  garrisons  of  Delhi.  Hammira 
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There  Is  a big  commentary  on  this  work  by 
XrfAamalla,  whose  ancestors  settled  m the 
city  founded  by  Hammira.* 

Rasendrasarasawgraha  : The  author, 

’ Gopalakrish/za,  begins  by  admitting  that  his 
treatise  is  a mere  compilation  based  upon 
many  Tantras,  though  he  mentions  by  name 
only  two,  namely,  Rasamanjari  and  Chan- 
drika.  Special  stress  is  laid  on  the  therapeu- 


recoveredhis  ancestral  throne  and  during  his  prosperous 

rule  of  sixty-four  years  (1301-1365)  and  that  of  his  SUCC6S 
sors  arts  and  literature  found  liberal  patrons  {vide  Tod  s 
“Annals  of  Rajastan.”)  The  court  of  Hammira  attracted 
another  distinguished  physician  named  Saugata  Siwha  as 
we  gather  from  the  colophon  to  a noted  recipe, 

TNfkra  ?r^1vr%  * # 1 

* A^/zamalla  gives  an  account  of  his  family.  His  Grand- 
father was  one  Chakrapani,  not  to  be  confounded  with  the 
celebrated  medical  author  of  Bengal  (Vol.  i,  Intro,  liv) 
and  he  himself  was  attached  to  the  court  of  a ruler  named, 
Jaitrasimha,  whose  capital  Hastfkantapuri  was  situated  on 
the  river  Charmanvatf.  We  reproduce  in  the  next  page 
the  text  which  is  somewhat  corrupt  from  the  copy  preserved 
in  the  Library  of  the  Sanskrit  College,  Benares. 
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tu  efficacy  of  mineral  preparations. *  * Like 
Rasendrachintama/zi  it  assigns  a minor  place 
to  the  ancient  Ayurvedic  method  of  treat- 
ment by  kashayayoga,  i.  e.,  by  herbs  and 
simples  ; as  far  as  the  knowledge  of  chemi- 
cal processes  goes,  it  must  be  held  inferior 
to  the  former.  Numerous  medicinal  recipes 

7f  tjIpsh  f=pq-  fTi: 

# ft  # 

* " * % x 

^ (T«T^1  wrqfafa  ?ffT  I 

* * - >5  * * * 

=::=  # Tfaisjfa  9)  (fiw«nt)  aif^^TR^nsi;  1 

sttt  f rf%cfT  qnaffa  fa^- 
^THT  qq  ^^rf|  mq'fj  i 

3*??i  ^rqfcr: 

TqiTfTt  vqiJrffTg  *?tlN1w  q»j:  11 

?f|qPTT  ^ qqftfa^ft  | 

£f%rn?U:  qftfqqfi  II 

* For  a description  of  some  of  these  vide  ‘‘Journal  des 
Savants.”  April  1898. 
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agree  word  for  word  with  those  in  Rasendra- 
chintamam,  which  only  proves  that  both  have 
drawn  on  a common  stock.  There  is  no 
question  of  the  one  borrowing  from  the  other, 
.as  internal  evidence  proves  that  both  belong 
to  the  same  period.  Abhayananda  Gupta  in 
the  preface  to  his  edition  says  : — “ There  is  a 
tradition  to  the  effect  that  Gopala  Kavibhu- 
shawa  of  Dakshi/za  Banga  is  the  compiler  of 
this  book  ; but  this  can  scarcely  be  accepted 
as  he  lived  not  long  ago.”  Again.  “Its  com- 
mentator, Ramasena  Kavmdramam  (author 
■of  Arthabodhika)  was  court  physician  to 
Nawab  Jaffer  Ali  Khan  of  Bengal  (Mir  Jaffer) 
some  200  years  ago.”  Ramasena  himself 
quotes  from  3 commentaries  of  this  book ; 
hence  it  was  recognised  as  of  some  degree 
•of  importance  at  that  time  and  must  have 
been  composed  long  before.  This  work  is 
very  popular  in  Bengal  and  is  a vade  mecuni 
•of  the  local  Kavirajas. 

Rasendrakalpadruma  is  another  work  of 
this  period.  It  deals  chiefly  with  mineral 
preparations  and  is  a mere  compilation  from 
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Rasarzzava,  Rasamangala,  Ratnakara,  Rasa- 
mrzta  and  Rasaratnasamuchchaya  ; the  nu- 
merous citations  with  which  it  is  replete  are 
of  some  use  in  correcting  many  doubtful  read- 
ings in  these  latter.  Our  MS.  is  incomplete,, 
the  first  few  couplets  and  the  sequel  being 
lost  ; for  the  opening  lines  of  the  work  see 
Aufrecht’s  Catalogue  of  the  Bodleian  Library, 
MSS.,  pt.  i .,  p.  32 1 . 

Dhaturatnamala  : This  epitome  is  devot- 

ed exclusively  to  short  processes  of  killing 
metals  and  minerals.  Six  metals  are  recog- 
nised at  the  outset,  namely,  gold,  silver,  cop- 
per, lead,  tin  and  iron  as  in  the  ancient  works; 
but  strange  to  say  later  on  kharpara,  * which 
is  the  mineral  calamine,  is  taken  as  synony- 
mous with  jasada  or  zinc.  We  "have  before 
us  a MS.  procured  from  Benares.  It  is  full 
of  corrupt  readings.  The  copy  noticed  in 
the  Bodleian  Library  Catalogue  seems  to  be 
more  correct.  From  the  colophon  in  the 
latter  we  learn  that  the  author  is  one  Deva- 
datta  of  Gujarata,  but  in  the  Benares  exemplar 

Vol . i,  p.  158. 
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this  portion  has  been  coolly  tampered  with,  so 
that  this  poor  compilation  may  be  palmed 
off  as  an  integral  part  of  a Sawhita  ot 
the  Asvinlkumaras,  the  divine  physicians,  and 
thus  entitled  to  the  respect  due  to  revelation. 
This  work  cannot  be  placed  earlier  than  in  the 
14th  century.  Here  we  have  a serious  side- 
light into  the  historv  of  literary  forgeries. 


Chapter  IV. 


MODERN  PERIOD. 

1500 — 1600  A.  D. 

We  have  now  arrived  at  what  may  be 
termed  the  modern  period  in  Hindu  chemis- 
try and  materia  medica.  The  characteristic 
of  this  period  is  that  over  and  above  opium, 
we  have  some  other  foreign  drugs  incorpo- 
rated into  the  materia  medica.  By  the 
beginning  of  the  1 6th  century  A.  D.  the 
Portuguese  had  fairly  established  themselves 
at  Goa  and  some  other  parts  of  India,*  and 
as  a result  of  intercourse  with  them,  that 
dreadful  scourge — the  venereal  disease — had 
made  its  appearance.  Sanskrit  medical 
treatises  from  the  Charaka  and  Sumita  down- 
wards and  ending  with  -SmTigadhara  are  silent 
about  this  malady  though  they  give  fairly 

* The  political  influence  of  the  Portuguese  as  early  as 
1533  A.  is  evident  from  the  fact  that  Sultan  Bahadur, 
king  of  Gujarata,  entered  into  a treat}’  with  them  and  through 
their  assistance  raised  a force  of  6,000  Abyssinians — “ Mem* 
oirs  of  Humayun 


lxxvii 


accurate  descriptions  of  diseases  of  the  geni- 
tal organs  ( ).  But  syphilis  had  now 
to  be  reckoned  with  and  a new  name  had  to 
be  coined  for  it.  Accordingly  we  find  Rasa- 
pradfpa,  one  of  the  standard  works  of  this 
period  given  to  Tantnc  method  of  treatment, 
prescribing  calomel  and  chobchim  (China 
root,  Smilax  China,  Linn.)  for  what  is  now 
termed  for  the  first  time  Phirangaroga  or  the 
disease  of  the  Portuguese.  According  to 
Fliickiger  and  Hanbury  “ the  use  of  this 
drug  as  a remedy  for  syphilis  was  made 
known  to  the  Portuguese  at  Goa  by  Chinese 
traders  about  A.  D.  1 535 ■ Thus  from  an 

independent  source  we  can  arrive  at  the 
approximate  date  of  Rasapradfpa.  This 
work  also  gives  us  a detailed  process  for  the 
preparation  of  mineral  acids  by  distillation 
which  is  here  termed  xamkhadravaka  • (lit. 
a solvent  for  conch  shells)  and  is  described 
as  “ endowed  with  the  property  of  dissolving 
metals.”  It  is  thus  evident  that  the  use  of 
mineral  acids  as  a solvent  for  metals  was 
unknown  in  India  before  this  time  A A very 

* Vide  Note  on  mineral  acids,  vol.  i.  p.  185. 
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noteworthy  circumstance  in  connection  with 
this  is  that  the  Bhavaprakasa,  which  is  pos- 
terior to  Rasapradipa,  is  silent  about  sam- 
khadravaka,  which  had  come  to  be  prescribed 
by  this  time  as  a favorite  remedy  for  indiges- 
tion and  derangement  of  liver  and  spleen  ; 
the  solvents  being  borax,  treacle,  etc. — (cf. 
vol.  i,  p.  130).  In  the  Bhavaprakasa  among 
the  acids  we  have  only  the  juices  of  acid 
fruits.  This  is  only  another  instance  of  the 
danger  one  is  liable  to  incur  by  drawing 
inferences  from  argumentum  ex  silentiio. 

Rasakaumudf  is  another  compilation  be- 
longing to  this  period  and  as  far  as  its  con- 
tents go  it  is  comparable  to  Rasapradipa  in 
many  respects  ; both  opium  and  mineral 
acids  are  prescribed.  From  the  colophon  in 
the  Calcutta  Sanskrit  College  Library  MS. 
we  gather  that  the  author  is  a physician 
named  Madhava.  Curiously  enough  he  is 
often  confounded  with  the  celebrated  Madha- 
vakara,  the  author  of  the  Nidanasaz/zgraha, 
who  preceded  the  former  by  some  8 or  9 
hundred  years. 
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The  next  work  which  should  now  claim 
our  attention  is  the  well  known  Bhavapra- 
kasa  of  Bhavamisra.  It  is  a voluminous 
compilation  in  which  the  Ayurvedic  method 
of  treatment  has  been  mainly  adopted  and 
as  such  ample  citations  are  given  from  the 
Charaka,  Sumita,  Vagbhate,  Harita,  Vrmda 
and  Chakrapam.  But  the  Tantric  remedies 
could  not  altogether  be  given  a wide  berth 
and  accordingly  one  or  two  chapters  have 
been  devoted  to  mineral  preparations  ; but 
these  have  been  borrowed  chiefly  from  Rasa- 
pradfpa,  Rasendrachintamam,  Sarngadhara 
and  other  standard  works.  Bhavamisra  has 
been  scrupulously,  candid  in  his  acknowledg- 
ments to  the  various  authorities  quoted  by 
him.  Phirangaroga  is  mentioned  as  also  its 
treatment  with  the  help  of  calomel  and  cliob- 
chini.  The  author  lived  about  the  time  of  the 
Emperor  Akbar  and  evidently  in  that  part  of 
India  which  is  now  known  as  the  United  Pro- 
vinces and  it  is  not  to  be  wondered  at  that 
Mussulman  influence  is  discernible  in  his  book. 

We  conclude  our  survey  of  this  period 
with  the  notice  of  a remarkable  production 
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entitled  Dhatukriya  or  “ operations  with  me- 
tals ” ; it  is  in  the  shape  of  a dialogue  be- 
tween Siva  and  Parvatf ; in  short,  it  pretends 
to  be  a part  and  parcel  of  the  Rudrayamala, 
Tantra.  * The  work  cannot  be  placed  earlier, 
than  in  the  1 6th  century  A.  D.,  as  it  contains 
reference  to  the  country  of  the  Phirangas 
and  to  Raima,  the  Arabic  name  for  Constan- 
tinople. For  the  first  time  we  come  across 
the  very  appropriate  term  dahajala  (lit.  burn- 
ing water)  coined  to  denote  sulphuric  acid. 
The  information  about  the  metals  is  of  a very 
meagre  and  poor  description  and  it  has  been 
needlessly  spun  into  an  inordinate  length. 
The  author  evidently  considers  it  a pious 
fraud  to  make  such  statements  as  follow 
emanate  from  the  mouth  of  .Siva  himself  : — 

“ By  using  coins  made  of  imitation  gold  one 
can  carry  on  exchange  . . . and  thus  enrich 

oneself.” 


* We  have  in  hand  transcripts  of  two  MSS. — one  from 
the  Library  of  the  Maharaja  of  Ulwar  ; the  other  named 
somewhat  differently,  Dhatumanjan,  from  Benares.  They 
agree  very  closely. 
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The  curious  reader  who  is  referred  to  the 
translations  of  the  selected  portions  of  the 
text  given  elsewhere  will  not  fail  to  recollect 
similar  passages  in  the  Leyden  Parchment 
where  the  dishonest  goldsmith  gives  nu- 
merous recipes  for  “ augmenting  gold.”  * 
Fraudulent  attempts  in  the  direction  of 
palming  off  alloys  of  base  metals,  possessing 
bright,  yellow  lustre,  for  gold,  have  been 
made  in  all  ages  and  in  all  climes  (cf 
extracts  from  Rasanzava,  Vol.  i,  p.  74). 

Arkaprakasa  or  a treatise  on  the  prepara- 
tion of  medicinal  tinctures  and  essences 
should  also  find  a place  here  ; f its  authorship 
is  ascribed  to  Ravawa,  the  mythical  king  of 
Ceylon.  The  contents  of  the  work,  however, 
reveal  its  date.  For  instance,  mercury, 
treated  with  Sawkhadravaka,  is  prescribed 
as  the  remedy  for  “ Phirangaroga”  (syphilis). 


* Berthelot : “Collection  des  Alchimistes  grecs  ” (trad. 

A 

p.  287).  “ La  Chimie  au  Moyen  Age,”  t.  I,  p.  31. 

f There  is  a Calcutta  edition  published  by  Ganesa  Chandra 
Ghosha ; we  have  compared  it  with  a MS.  procured  from 
the  Sanskrit  College,  Benares.  They  agree  remarkably 
well. 
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Opium  also  is  prescribed ; while  the  term 
yasada  is  used  to  indicate  zinc.  As  a distilling 
apparatus  a tinned  copper  vessel  is  recom- 
mended. Mahommedan  influence  is  distinctly 
discernible  in  this  hybrid  production.  The 
very  title  of  the  book  is  no  doubt  Sanskritised 
from  the  Persian  arrak  (essence). 

It  is  unnecessary  to  proceed  further.  We 
have  before  us  the  MSS.  of  Rasamanjarf  by 
Salinatha,  of  Rasarahjana,  of  Gandhaka- 
kalpa  (a  Tantra),  of  Rasamava  (quite  dis- 
tinct from  the  standard  work  bearing  the 
same  title,)  of  Rasaratnakara  (altogether  diff- 
erent from  that  of  Nityanatha)  and  several 
others.  As  all  of  these  repeat  ad  nauseam 
the  processes  already  described,  we  refrain 
from  examining  their  contents  here. 


Chapter  V. 


INDIGENOUS  ORIGIN  OF  INDIAN 
ALCHEMY. 

The  reader  who  has  been  able  to  follow  us 
throughout  with  patience  will  not  have  been 
slow  to  recognise  that  alchemy  in  India  has 
been  developed  all  along  on  independent 
lines.  Its  origin  and  growth  are  interwoven 
with  a phase  of  religious  activity — the  out- 
come of  purely  indigenous  traits — which  has 
been  discussed  at  length  in  chapter  i. 

The  only  instance  in  which  we  find  some 
allusion  to  adepts  outside  the  pale  of  Hindu 
institutions  occurs  in  Rasaratnasamuch- 
chaya.*  But  the  term  Mlechchha  used  there 
is  a generic  one  applied  indiscriminately  to  the 


# Vide  Vol.  i,  Sans,  texts,  p.  56  ; a vari- 
ant in  the  Poona  edition  has  which  must  be 

rejected  as  both  the  Benares  and  Kasmfr  MSS.  accept  the 
former. 
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Yakas,  the  Yavanas  (Greeks  or  Bactrians), 
the  Chinas  (Chinese),  etc.  The  Hindus  have 
never  been  shy  of  acknowledging  their  obli- 
gations to  the  Yavanas  ; Varahamihira  for 
instance  expresses  his  admiration  for  the  pro- 
ficiency of  the  latter  in  the  field  of  astro- 
nomy and  would  gladly  learn  at  their  feet.* 
In  the  Mahabharata  again  we  find  the  ser- 
vices of  the  Yavana  architect,  Purochana, 
requisitioned.  We  have  not,  however,  come 
across  a single  passage,  which  may  be  con- 
strued into  implying  a hint  to  alchemists  in 
the  West.  That  the  term  Mlechchha  in 
R.  R.  S.  really  refers  to  the  Kiratas  is  evident 
from  the  colophon  to  Rasahrzdaya.  f 

Those  scholars  who  have  hitherto  main- 
tained that  Indian  alchemy  is  of  exotic  ori- 
gin, have,  we  are  afraid,  done  so  on  a priori 

* ijNsi  f%  fw  i 

fa'  11 

f Sans,  texts,  p.  39 ; there  the  four  castes  ( ) are 

distinctly  mentioned  and  the  kiratas  evidently  included  under 
theMlechchhas. 
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grounds.  Indeed  the  frame  of  mind  which 
they  have  brought  to  bear  upon  this  subject  is 
not  calculated  to  lead  to  a judicial  and  dis- 
passionate verdict.  The  fact  that  the  Hindus 
are  indebted  to  the  Greeks  for  substantial 
improvements  in  their  astronomy  is  too  often 
urged  whenever  it  is  necessary  to  support 
such  a view.  * There  is,  however,  very  little 
affinity  in  the  mode  of  growth  of  alchemy 
in  India  and  of  its  congener  in  the  West. 
The  progress  of  magic,  witchcraft  and 
alchemy  can  be  traced  from  the  Atharva- 


* Cf. — “ It  was,  however,  Greek  influence  that  first  infused 
a real  life  into  Indian  astronomy.  This  occupies  a much 
more  important  position  in  relation  to  it  than  has  hitherto 
been  supposed  ; and  the  fact  that  this  is  so,  eo  ipso  implies 
that  Greek  influence  affected  other  branches  of  literature  as 
well,  even  though  we  may  be  unable  at  present  directly  to 
trace  it  elsewhere.”  Weber : Hist.  Sans.  Lit.  ed.  1892, 
p.  251.  In  justice  to  Weber,  however,  we  should  quote  here 
his  views  on  the  independent  origin  of  Hindu  medicine ; 
namely,  *'  the  weights  and  measures  to  be  used  by  the  phy* 
sician  are  expressly  enjoined  to' be  either  those  employed  in 
Magadha  or  those  current  in  Kalinga ; whence  we  may 
fairly  presume  that  it  was  in  those  eastern  provinces,  which 
never  come  into  close  contact  with  the  Greeks,  that  medicine 
received  its  special  cultivation.” — p.  269. 
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vedas  onwards  to  the  later  Tantras  according 
to  the  laws  of  evolution  without  any  breach 
of  continuity. 

One  of  the  most  favourite  doctrines  of  the 
neo-Platonists  was  that  the  metals  were 
engendered  in  the  womb  of  the  earth  under 
the  influence  of  the  planets.  According 
to  Olympiodorus  (5th  century  A.  D.)  lead 
is  begotten  by  Saturn,  “ electrum  ” * by 
Jupiter,  iron  by  Mars,  copper  by  Venus,  tin 
by  Hermes,  gold  by  the  Sun  and  silver  by 
the  Moon,  f Now,  such  a fascinating  astro- 
logical belief  was  pre-eminently  calculated  to 
appeal  to  the  Hindu  instinct,  especially  as 
there  was  a “ commercial  and  lively  intellec- 
tual intercourse,”  to  quote  Weber’s  own 
words,  between  Alexandria  and  the  West 
Coast  of  India.  Varahamihira’s  Vrzhatsaw- 


* An  alloy  of  gold  and  silver  was  known  by  this  name. 
Later  on  it  disappeared  from  the  list  of  metals,  tin  being 
assigned  to  Jupiter,  and  mercury  to  Hermes. 

f The  influence  of  the  astral  bodies  on  the  production  of 
the  metals  can  be  traced  to  Proclus’  commentary  on  the 
Timaeus. — Berthelot : “ Les  origines  de  l’Alchimie  p.  49  ; 

also  Coll.  des.  Alch.  Grecs.  trad.  p.  100. 
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hita,  if  anything,  is  a repertory  of  astrologi- 
cal notions.  In  vain  do  we  look  even  there 
for  any  such  chance  and  solitary  reference. 
The  alchemical  literature  of  India  is  equally 
silent  about  it.  t True  it  is  there  are  two 
metals  which  are  often  designated  as  the  sun 
and  the  moon  respectively,  namely  copper 


, Chapter  xvi  of  this  work  treats  of  “ countr.es,  people 
and  things  belonging  to  the  domain  of  each  planet.”  Among 
sundry  other  things  “ the  Sun  is  the  lord  of  gold  and  fire 
Thousand  and  one  articles  are  said  to  be  presided  over  by 
the  Moon  Mars,  Mercury,  Jupiter,  Saturn,  Venus,  Rahu  and 
Ketu  ; but  nowhere  is  there  any  connect.on  between  the 
planets  and  the  metals.  Vide  Kern’s  trans.,  PP.  97-*01- 
t The  mythical  origin  of  some  metals  is  given  in  the  Pura- 
nas ; but  no  reference  to  the  astral  bodies  is  to  be  foun  . 
Thus  silver  originated  from  the  tears  of  the  God  Siva,  copper 
from  the  semen  of  the  God  Kdrtikeya,  lead  from  the  semen 
of  the  Snake  God  Vasuki,  iron  from  the  different  parts  of  the 
body  of  the  demons  called  Lomilas  ; and  gold  from  the 
semen  of  the  God  of  fire.  Some  vague  and  remote  con- 
nection only  can  be  established  between  this  sort  of  nomen- 
clature and  that  of  the  old  Greco-Egyptian  alchemists. 
According  to  the  latter  mercury  is  sometimes  designated  as 
the  semen  of  Hermes  ; whilst  in  the  Tantras  it  is  the  semen 
of  Siva  V^e  “ Intro,  a l’^lude  de  la  chinue  des 

anciens,”  p-  n* 
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and  silver.  * But  this  has  nothing  to  do 
with  the  planetary  generation  of  these 
metals.  In  the  imagery  of  the  Sanskrit 
poet  the  crimson  tint  of  the  rising  sun  and 
the  pale  white  lustre  of  the  moon  are  com- 
parable to  the  colour  of  copper  and  silver 
respectively. 

The  old  Greek  writers  repeatedly  refer  to 
the  mystic  relationship  between  the  seven 
planets  and  the  seven  metals.  In  the  Sans- 
krit literature,  however,  beginning  with  the 
Sumita  and  coming  onwards  to  Rasaratna- 
samuchchaya,  we  invariably  find  six  metals 
recognised,  alloys  being  rigorously  excluded 
from  the  list  and  regarded  simply  as  “ arti- 
ficially made,  t It  is  only  in  the  Sarnga- 
dhara  and  other  later  works  that  we  find 
seven  metals  enumerated  ; j but  this  author 

* Tfir,  and  other  synonyms  are  as  a rule  applied  to 
copper  but  rarely  to  gold, 
t Vide  Vol.  i,  pp.  48,  72  and  127. 

t (^K)  brass  being  taken  as  the  additional  metal  ; zinc 
was  evidently  unknown  to  Sarngadhara. 

^cn^rctwifa  ’rtJpTinl  ^ i 

«Ttf<nmi:  . . . . , 
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is  guilty  of  a curious  inconsistency,  since  in  a 
subsequent  part  of  his  book  he  adds  two  more 
to  the  list  and  quietly  lays  down  that  there 
are  nine  metals,  which  derive  their  names 
from  the  nine  planets.  * This  may  be  read 
as  a sort  of  vague  and  indistinct  connection 
between  the  metals  and  the  astral  bodies. 

The  Arabs  who  adopted  many  of  the 
Greek  doctrines  of  alchemy  also  represented 
the  seven  metals  by  the  seven  planets.  In 
fact  it  was  through  the  medium  of  the  Arabs 

* “ Kawzsya  ” (bell-metal)  and  “ V>/ ttaloha  ” or  “ Var- 
taloha  ” (c/.— Vol.  i.  p.114)  makeup  the  number.  Rahu 
and  Ketu  are  the  two  mythical  planets  ; they  are  in  reality 
the  ascending  and  descending  nodes  in  the  ecliptic.  Rahu  is 
supposed  to  cause  the  eclipse  of  the  sun  and  the  moon  by 
swallowing  it  up. 

Sarngadhara  stops  here,  but  his  prolix  commentator,  Kdha- 
malla  supplies  the  deficiency  by  making  copper  stand  for 
the  Sun,  silver  for  the  Moon,  brass  for  Mars,  iron  for 
Saturn,  gold  for  Jupiter,  tin  for  Venus,  lead  for  Mer- 
cury and  bell-metal  and  vartaloha  for  Rahu  and  Ketu 
respectively. 

It  will  also  be  noticed  that  lead  is  here  represented  by  Mer- 
cury; but  in  the  Hindu  alchemy  mercury  always  stands  as 
the  visible  manifestation  of  the  God  Siv a,  it  being  generated 
from  his  semen,  hence  the  name  given  to  it. 
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and  the  Jews  that  a knowledge  of  the  Greek 
sciences  including  alchemy  filtered  to  the 
European  nations  during  the  middle  ages.* 
We  have  already  seen  that  Rajputana  had 
been  overrun  and  even  occupied  for  a brief 
period  by  the  Mussulman  conquerors  shortly 
before  the  time  of  Sarngadhara  and  it  is 
reasonable  to  suppose  that  he  had  gleaned 
some  astrological  notions  from  that  quarter. 

We  now  advert  for  a moment  to  the  main 
question  of  the  connection  of  the  com- 
paratively modern  and  scientific  phase  of 
Hindu  astronomy  with  the  science  of  Alex- 
andria. Although  it  is  admitted  by  all 
those  who  are  entitled  to  speak  with  autho- 
rity on  the  subject  that  the  Hindus  borrowed 
from  the  Greeks  and  thus  improved  upon 
their  older  system,  many  points  have  yet  to 
be  cleared  up.  Professor  Whitney  who  has 

* “ C’est  par  I’interm^diaire  des  Merits  arabes  et  h£breux 
que  la  plupart  des  connaissances  scientifiques  des  Grecs  en 
mathgmatiques,  en  astronomie,  en  physique  et  en  mddecine, 
ont  <?t£  transmises  au  moyen  age  occidental  ; les  Merits  Grecs 
proprement  dits  n’ayant  guere  <?t<5  connus  directement  avant 

A 

la  Renaissance.” — " La  Chimie  au  Moyen  Age,”  T.  i,  p.  229. 
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carefully  studied  the  subject  is  struck  with 
the  circumstance  that  the  Suryya  and  other 
Siddhantas  bear  resemblance  to  the  system  of 
Hipparchus  rather  than  that  in  the  Syntaxis.* 
In  other  words  the  transmittance  of  astrono- 
mical knowledge  must  have  taken  place 
before  the  time  of  Ptolemy.  Now  the  period 
of  lively  intercourse  is  precisely  that-covered 
by  the  age  of  Ptolemy  and  that  of  his  followers, 
and  yet  the  Indian  astronomers  seem  to  be 
unaware  of  his  teachings.! 


* Intro,  to  "Suryyasiddhanta  ”.  We  find  from  Ptolemy 
that  the  observations  of  Hipparchus  extended  from  B.  C 162 
to  B.  C.  127.  Ptolemy  flourished  at  Alexandria  in  the  second 
century  A.  D.,  under  the  reigns  of  Adrian  and  Marcus 
Aurelius. 

This  was  also  pointed  out  long  ago  by  Colebrooke,  e.  g. 
‘i  The  whole  cluster  of  astronomers  mentioned  by  Brahma 
Gupta  must  be  placed  in  the  interval  between  the  age  of 
Hipparchus,  and  possibly  that  of  Ptolemy.  - Essays, 
pp.  411 — 412. 

f Aryabhata  composed  his  treatise  “ Laghvaryabha^f- 
yam,”  in  496  A.  D.,  and  Varahamihira  his  “ Pa?*chasid- 
dhantika”  about  550  A.  D.  But  these  astronomers  norrowed 
from  the  much  older  treatise  entitled  “ Romakasiddhanta” 
ascribed  to  Arfsena,  and  Paulisasiddhanta  ( vide  Thibaut  s 
Intro,  to  Panchasiddhantika,  xxvii — xxxvi). 
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This  mystery  has  never  been  elucidated  ; 
Dr.  Thibaut’s  arguments  are  ingenious,  but, 
we  are  afraid,  by  no  means  convincing.  * 
Indeed  in  the  purely  mathematical  sciences 
the  Hindus  far  excelled  the  Greeks  of  the 
Alexandrian  school.  Aryabha/Za’s  know- 
ledge of  algebra  was  superior  to  that  of 
Diophantus  and  as  for  arithmetic  it  is 
generally  acknowledged  to  be  of  Indian 
origin,  f 

The  last  word  on  the  subject  has  yet  to  be 
said  and  it  is  doubtful  if  this  dark  recess  will 
ever  be  illumined.  In  the  meantime  it  would 
be  better  to  hold  our  judgment  in  abeyance. 
At  best  we  can  only  launch  into  hypotheses 


* L.  c.(  pp.  Ii  and  liii. 

t Cf-  Colebrooke  : u Admitting-  the  Hindu  and  Alex- 

andrian authors  to  be  nearly  equally  ancient,  it  must  be 
conceded  in  favour  of  the  Indian  algebraist,  that  he  was 
more  advanced  in  the  same.” — Essays,  ii,  429.  Again, 
‘‘in  the  whole  science  he  [ Diophantus  ] is  very  far  behind  the 
Hindu  writers,”  ibid,  p.  438. 

Kaye  has  recently  questioned  the  priority  of  the  claims 
of  the  Hindus  : Vide  J.  A.  S.  B.  iii  [N.  S. J,  July,  1907. 
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or  indulge  in  dogmatic  assertions. 


* One  who  approaches  this  subject  should  divest  himself 
of  prepossessions  or  the  “ bias  of  patriotism  as  Herbert 
Spencer  puts  it.  A very  agreeable  feature  in  this  contro- 
versy is  that  those  who  are  most  competent  to  speak  with 
authority  are  extremely  modest,  nay  diffident  in  giving  ex- 
pression to  their  views.  Woepcke  in  his  masterly  memoir 
“ on  the  propagation  of  the  Indian  numerical  symbols 
says  La  solution  parfaite  de  ces  problems  ne  r^sulterait 
que  dune  connaissance  tellement  complete  des  tenements 
et  de  leurs  phases,  qu’il  faut  a peu  pres  renoncer  a jamais 
l’obtenir.  D’ur.  autre  cote,  remplir  les  vides  par  des  hypo- 
theses arbitraires  ou  precom^ues  serait  livrer  1 histoire  des 
sciences  eux  hasards  et  au  dogmatisme  des  inspirations  indi- 
viduelles.”  '*  Journal  Asiatique  ” (1863). 

Lassen  whose  modesty  is  only  equalled  by  his  profound 
scholarship  observes  “ Es  ware  sehr  wunschenswerth,  dafs 
ein  mit  der  gehorigen  kenntnifs  der  banskritsprache  aus- 
geriisteter  Kenner  der  Mathematik  und  Astronomie  es 
unternahme,  aus  diesen  vorhandenen  Hulfsmitteln  d.e 
Lucken  unserer  Kenntnifs  auf  diesem  Gebiet  des  Indischen 
Alterthums  auszufullen  ; fiir  jetzt  miifsen  wir  uns  darauf 
beschranken,  die  hauptsachlichsten  Ergebnifse  der  bishengen 
Untersuchungen  zusammenzustellen.  ‘ Indische  Alterthums- 

kunde.  " Vol.  ii.  p.  1150  ; ed.  1874. 
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Chapter  VI. 


SOME  NOTED  INDIAN  ALCHEMISTS 
AND  THEIR  WORKS. 

Aufrecht  in  his  notice  of  the  MS.  of  Rasa- 
ratnasamuchchaya,  * evidently  from  a mis- 
taken notion  that  the  pursuit  of  chemistry 
was  unknown  in  ancient  India,  goes  some- 
what out  of  his  way  in  asserting  that  the 
names  of  the  27  alchemists,  mentioned  in 
the  beginning  of  that  work,  t are  mostly 
apocryphal.  We  have,  however,  positive 
proofs  that  these  personages  far  from  being 
evolved  out  of  the  imagination  of  the  author 
existed  in  real  flesh  and  blood  and  contri- 
buted not  a little  to  the  progress  of  chemical 
science.  Thus  we  read  in  Rasaratnakara  of 
chemical  operations  performed  by  Ma/z^a- 
vya  and  also  find  Ratnaghosha  taking  part 
in  a dialogue  on  certain  processes,  j Yaso- 
dhara,  again,  is  the  author  of  the  compre- 
hensive work  named  Rasaprakasasudhakara 

* Catalogus  Catalogorum , ii,  p.  116. 

f VideV ol.  i,  p.  77. 

% Eng.  trans.  pp.  6 — 8. 
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which  we  have  noticed  at  some  length  in  the 
present  volume.  Vya d\  is  a prominent  name 
both  as  a grammarian  as  well  as  a chemist. 
The  Garu^apurawa  quotes  him  as  an  autho- 
rity on  gems  * Nandi,  as  we  have  already 
seen,  is  distinctly  referred  to  by  Somadeva  as 
the  inventor  of  the  kosh//d  apparatus  and  of 
the  process  of  sublimation,  t 

There  are,  indeed,  a great  many  names 
scattered  throughout  the  mass  of  chemical 
and  medical  literature,  some  of  which  have 
been  handed  down  to  posterity,  sometimes 
on  account  of  the  important  processes  they 
invented  and  sometimes,  again,  because  of 
the  efficacy  of  the  metallic  preparations 
which  they  introduced.  Thus  in  Rasendra- 
chintamam  we  come  across  the  name  of 
Siddha  LakshmNvara.  The  names  of  the 
sage  Brahmajyoti,  Manthanabhairava,  Sva- 
chchhandabhairava  and  Gahananandanatha 
have  in  this  manner  been  rescued  from  obli- 
vion. Most  of  these  were  Buddhist  monks. 

* 3T?m7  f?  fTsawiT.  i 

f Intro.,  Iv. 
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Sivadasa  in  his  commentary  on  Chakraptmi 
quotes  besides  Patahjali,  Bhavyadattadeva  as 
an  expert  on  iron  preparations.  We  give  be- 
low the  names  of  some  of  the  authors  and  their 
works  over  and  above  those  already  noticed. 

It  is  scarcely  possible  to  submit  an  exhaustive 
list. 


Name  of  the  Author. 

Anandanubhava 

Balabhadra 

Bhojadeva 

Chandrasena 

Charpa/a 

Dhanapati 

GaruYadattasiddha 

Gorakshanatha 

(Unknown.) 

(Unknown.) 
Harihara 
Kankali 
Kapall 
Ke^avadeva 
Mai  lari 
Narahari 
Ramaraja 
(Siddha)  Bhaskara 
(Siddha)  Prawanatha 
Nrinatha 
TrimallabhajYa 
Vaidyaraja 
VandimUra 
Yasudeva 


Name  of  the  work. 

Rasadipika. 

(Unknown). 
Rasarajam  r/gahka. 
Rasachan  d rodnya. 
Charpa/asiddhanta. 
Divyarasendrasara. 
Rasaratnavall. 

Go  raksh  as  aw  h i ta. 

Bauddhasarvasva. 

Rase^varasiddhanta. 

RasavUvadarpaaa. 

Rasakankali. 

Rasarajamahodadhi. 

Yogaratnakara. 

Rasakautuka. 

Rasayogamuktavali. 

Rasaratnapradipa. 

Rasendmbhaskara. 

RasadTpa. 

Rasaratna. 

Rasadarpa/za. 

Rasakashayavaidyaka- 

Yogasudhanidhi. 

Rasasarvesvara. 


The  Tantric  Period 


(' Continued % 

Chemistry  in  Rasaratnakara 
of  Nagarjuna. 

[ In  the  rendering  of  Rasaratnakara  of  Nagar- 
juna and  other  Sanskrit  texts  we  have  often  given 
only  free  translations.  Such  passages  as  are 
unnecessary  repetitions  or  are  not  of  sufficient 
interest  to  the  general  student  of  the  history  of 
Chemistry  have  been  left  out 


CHAPTER  I. 

I shall  now  speak  of  the  purification  of  the 
important  rasas*  (minerals). 

What  wonder  is  it  that  rajavarta  digested  with 
the  juice  of  Acacia  sinsa  converts  silver  of  the 
weight  of  one  gunja  into  one  hundred  times  its 
weight  of  gold  of  the  lustre  of  the  rising  sun  ? i 


* 


Regarding  rasas  see  Vol.  i,  p.  79. 
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What  wonder  is  it  that  yellow  sulphur,  purified 
with  the  juice  of  Bntea frondosa,  converts  silver  into 
gold  when  roasted  thrice  over  the  fire  of  cowdung 
cakes  ? 2 

What  wonder  is  it  that  calamine roasted 

thrice  with  copper  converts  the  latter  into 
gold  ? * 3 

* These  laconic  recipes  all  refer  to  the  floating  mass  of  traditions 
current  at  the  time  of  the  author  on  the  transmutation  of  the  base 
metals  into  gold.  As  they  are  of  a fragmentary  and  disjointed 
character,  the  meaning  is  not  always  clear.  Recipe  3 also  occurs 
in  Rasarwava;  vide  Vol.  i,  pp.  70-71.  Various  ingenious  methods 
were  resorted  to  for  debasing  gold  or  making  an  alloy,  which 
would  mimic  the  appearance  of  this  metal.  Silver,  copper,  lead, 
zinc  and  mercury  were  often  made  into  an  amalgam,  and  the  latter 
rendered  compact  and  coloured  yellow  with  the  aid  of  orpiment. 
No  wonder  that  the  law-books  prescribe  several  penalties  on  the 
fraudulent  debasers  of  the  precious  metals.  Thus  according  to 
Manu  “ the  king  shall  cause  a goldsmith,  who  behaves  dishonestly, 
the  most  nocuous  of  all  the  thorns,  to  be  cut  to  pieces  with  razors.'1 
IX,  292. 

The  reader  who  feels  interest  in  this  subject  may  consult  Berthe- 
lot’s  " La  Chimie  au  moyen  kge,”  t.  1.  pp.  31  et  seq.,  where  will 
be  found  several  recipes  for  augmenting  gold  aurum  plurimum 
facere,  or  for  the  “ fabrication  of  gold.”  One  example  may  be  cited 
here.  Take  gold,  copper  and  mercury,  make  an  amalgam  of  the 
whole,  afterwards  add  sulphur,  orpiment,  " sandarac”(a  kind  of  resin) 
and  the  bile  of  the  vulture  &c.  The  author  of  the  recipe  thus 
concludes  : — “ Thou  wilt  now  discover  a secret,  which  is  sacred 
and  worthy  of  praise”  (1.  c.  p.  35). 
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What  wonder  is  it  that  cinnabar  digested 
several  times  with  the  milk  of  the  ewe  and  the 
acids*  imparts  to  silver  the  lustre  of  gold  glowing 
as  saffron  ? 4 

Digestion  [of  minerals]  is  to  be  effected 
in  the  decoction  of  Dolichos  uniflorus , Paspahnn 
scrobiculatum , the  urine  of  man  and  the  acid  juices 
of  [the  fruit  of]  ratan  ( Calamus  rotang ) and  after- 
wards with  the  addition  of  the  alkalies  (soda,  borax 
&c.)  The  operation  of  roasting  is  to  be  performed 
thrice. — Cf.  the  process  of  Rasaratnasamuch- 

chaya  (R.  R.  S.),  Bk.  ii,  67-68  in  Vol.  i,  p.  83. 

What  wonder  is  it  that  the  pyrites  macerated 
in  the  juice  of  Musa  sapientum  and  in  castor 
oil  and  clarified  butter,  and  placed  inside  the 
bulb  of  Arum  campanulatum  and  roasted  [in  a 
closed  crucible]  undergoes  perfect  purification  *?  t 6 

Chapala  and  other  minerals,  being  macerated 
in  the  juice  of  the  lemon  for  3 days,  become 
purified.  Gold  being  smeared  with  the  5 earths, 
the  ashes  and  salts  % and  roasted,  undergoes 
purification.  12 

* Vegetable  acids  are  meant  here.  Vide  Vol.  i,  p.  128. 
f Here  extraction  of  copper  from  the  pyrites  is  no  doubt  meant. 
'Cf.  R.  R.  S.  Bk.  ii,  89-90  ; vide  Vol.  i,  p.  84. 

J Cf.  R.  R.  S.  Bk.  x,  71,  85  ; vide  Vol.  i,  pp.  128-129. 


4 


HINDU  CHEMISTRY 


Silver  alloyed  with  lead  and  fused  with  ashes 
becomes  purified.*  13 

Lo  ! it  is  not  to  be  wondered  at  that  copper,, 
melted  with  the  alkali  derived  from  the  earthf 
and  the  milk  of  the  ewe,  clarified  butter  and. 
one-sixteenth  of  its  weight  of  oil,  wid  become 
pure  like  the  crescent  of  the  moon.  14 

Verses  23-25  : Extraction  of  the  essence  of 

vaikranta  : exactly  the  same  as  in  R.  R.  S.  Bk.. 
ii,  71-72.  Vide  Vol.  i,  pp.  83-84. 

Verses  25-30  : Have  reference  to  the  extraction, 
of  copper  from  makshika  and  tapya  (varieties  of 
the  pyrites).  They  agree  in  all  essentials  with. 
Rasarwava,  Cli.  VII,  12-13.  Vide  Vol.  i,  p.  70. 

Verses  31-32:  Extraction  of  zinc  from  cala- 
mine. Cf.  R.RS.  Bk.  ii,  163-164.  Vide  Vol.  i,. 

p.  88. 

Verses  35-36:  Exactly  the  same  as  in  R.  R.  S. 
Bk.  ii,  103-104.  Vide  Vol.  i,  p.  85. 

Verse  37  : Essence  of  darada,  i.  e.  extraction 
of  mercury  from  cinnabar  by  distillation.  Cf. 
R.  R.  S.  Bk.  i,  89-90.  Vide  Vol.  i,  p.  78. 

* Refers  to  cupellation.  Cf.  Rasarwava  in  Vcl.  i,  p.  68;  foot- 
note (I ). 

f may  refer  to  natron  or  to  saltpetre. 
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Verses  £>0-5 1 : Dissolution  of  gems  (pearls  &c.) 
by  digestion  in  vegetable  acids,  e.  g.  sour  gruel 
-(impure  vinegar)  and  tlie  juice  of  certain  acid 
iplants. 

* * * * 

Here  ends  Chapter  Second  of  Rasaratnakara 
by  Nagarjuna  on  the  killing  of  diamond  and  the 
metals,  extraction  of  the  essence  of  minerals  and 
-liquefaction  of  mica. 

CHAPTER  III. 

I shall  now  explain  [the  process  of  I fixation 
-of  mercury.  The  king  of  rasas  (mercury),  rubbed 
with  the  juice  of  lime,  sal-ammoniac,  the  acids,  the 
alkalies,  the  5 salts,  Piper  nigrum , P.  longum , the 
dried  root  of  ginger,  the  juice  of  Momnga  pter., 
the  tuber  of  Amorphopha/lus  campanulatus , can 
(readily  amalgamate  itself  with  the  8 metals.  1 
* * *•  * 

Prajhaparamita  (perfection  of  wisdom)  appeared 
before  Nagarjuna  at  midnight  in  a dream  and  re- 
vealed to  him  the  ingredients  of  a recipe  (consist- 
ing of  steel,  copper,  mica,  pyrites,  &c.)  4 

Mercury  is  to  be  rubbed  with  its  equal  weight  of 
_goldand  then  [the  amalgam]  further  admixed  with 
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sulphur,  borax  &c.  The  mixture  is  then  to  be  trans- 
ferred to  a crucible  and  its  lid  put  on  and  tlien- 
submitted  to  gentle  roasting.  By  partaking  of  this 
elixir  (/  e.  the  sublimate)  the  devotee  acquires  a. 
body  not  liable  to  decay.  30-32 

I shall  now  describe  the  Garbha  yantraz/z.* 
62-65 

Recipe  for  Kajjali  or  aethiops  mineral,  t 84-861 
* * * * 

Having  made  salutation  to  all  the  Buddhas, 
free  from  the  taint  of  sins,  I shall  now  deliver  the- 
Kaksliapu/a  tantrazzz  X for  the  benefit  of  suffering 
humanity. 

[ The  most  important  part,  from  an  historical: 
point  of  view,  is  the  dialogue  between  Nagfirjuna, 
King  Salivahana  and  Ratnagliosha.  | 

Nagarjuna,  whose  end  (salvation  ) had  been 
attained,  benevolent  towards  all  living  creatures, 
blessed  with  all  favours,  residing  on  mount  ^rUaila, 
before  him  stood  Ratnagliosha  with  folded  arms, 

* The  same  as  in  Rasarwava.  Vide  Vol.  i,  p.  66. 

f The  process  is  practically  the  same  as  in  Chakrapani ; vide  Vol. 
i,  P-  58. 

t There  is  extant  a Tantra,  which  goes  by  this  name,  the  reputed 

T 

author  of  which  is  Nagarjuna. 
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saying:  “ Be  pleased  to  communicate  to  me 

knowledge  on  chemical  operations.''' 

Nagarjuna  said  : — 

Well  done  ! well  done  ! I am  pleased  with  your 
devotion  and  shall  convey  to  you  all  that  you  want 
to  know,  namely  remedies  for  warding  off  wrinkles, 
grey  hair  and  other  signs  of  old  age.  Mineral 
preparations  act  with  equal  efficacy  on  the  metals 
as  on  the  body  (human  system).  * 

* * * * 

For  the  benefit  of  living  beings  L went  through 
all  manner  of  penances  for  12  tedious  years  and 
worshipped  the  goddess  Yakshim  presiding  over 
the  Ficus  religiosus.  Then  l heard  an  oracle. 

Nagarjuna  said: — 

0 Goddess  ! if  thou  art  propitiated,  be  pleased 
to  communicate  to  me  the  rare  knowledge  of  the 

fixation  of  mercury. 

* * * * 

Salivahana  said  : — 

1 have  dedicated  to  thee,  0 Goddess  ! treasures 
of  gold  and  gems,  now  I await  thy  instructions. 

* This  was  a favourite  metaphor  with  the  alchemists.  Cf.  Vol.  i, 
Intro,  lxxvi. 
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The  Goddess  said  : — 

Well  done  ! well  done  j 0 wise  ruler  ! I shall 
speak  to  you  of  chemical  operations  performed 

by  Ma«rfavya*  A disciple  should 

be  intelligent,  devoted  to  work,  sinless,  and  master 
of  his  passions,  t 

The  apparatus  known  as  koshMi,  mouth  blow- 
pipe, cow-dung,  substantial  wood  (as  fuel),  a 
pair  of  bellows,  iron  plates,  * * * 

having  collected  all  these,  chemical  operations 
are  to  be  performed. J 

* * * * 

Ratnaghosha  said  : — 

Having  prepared  with  great  care  “the  powder 
of  projection,”  which  transforms  a ten  million  times 
its  weight  of  the  base  metal  into  gold,  § * * * 

Nagarjuna  said  : — 

I shall  convey  to  you  what  has  been  experi- 
mented upon  by  SakaWa.  <|[ 

* * * * 

A well-known  alchemist ; one  of  the  27  adepts  mentioned 
in  the  Opening  lines  of  R.  R.  S.  Vide  Vol.  i,  p.  77. 
f Cf.  “ Initiation  into  discipleship  ” in  Vol.  i,  p.  115. 

X Cf.  Rasarwava  in  Vol.  i,  pp.  64-65. 

§ — the  term  gg;  has  technical  meaning.  Cf. 

Vol.  i,  p.  120. 

If  We  are  unfamiliar  with  this  name,  probably  the  reading  is 
corrupt. 
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Tests  for  killed  mercury. 

The  first  two  couplets  are  almost  the  same  as 
-in  Rasiirwava.  Cf.  Vol.  i,  p.  74. 

When  the  quicksilver,  which  has  acquired  the 
■colour  and  the  lustre  of  the  rising  sun,  stands  the 
<te;t  of  fire  (/.  e.  is  not  readily  volatilised),  then 
it  is  to  be  regarded  as  fixed. 

Here  follows  a list  of  apparatus  borrowed  from 
Rasendramahgala. — Detailed  account  of  most  of 
these  will  be  found  in  R.  R.  S.  Bk.  ix.  Vide 
'Vol.  i,  p.  67. 


Chemistry  in  Rasahridaya 
of  Bhikshis  Govinda. 

Quicksilver  digested  with  sour  gruel  and  then 
subjected  to  distillation  is  freed  from  [the  im- 
purities ofj  lead  and  tin.  1 

Much  the  same  as  above.  2 * * * * 

Description  of  the  apparatus  for  purification 
•of  mercury  by  sublimation  and  distillation : it 

agrees  almost  literally  with  that  given  in  R.  R.  S. 
JBk.  ix,  6 8.  Vide  Vol.  i,  p.  12 1. 


IO 


HINDU  CHEMISTRY 


Pa/ala  vii. 

Ingredients  for  making  a Vida.  for  killing 
metdls.  Cf.  Rasarwava,  IX,  2-3.  Vide  Vol.  i,  p.  72. 

Preparation  of  mild  alkali  from  the  ashes  of 
plants  : — 

The  process  must  be  considered  as  a poor  one, 
compared  to  the  elaborate  description  in  Suvruta. 
Cf.  Vol.  i,  p.  32. 

Pa/ala  viii. 

* * Alum,  blue  vitriol  : — all  these 

severally  or  collectively  are  favourable  for  im- 
parting colour  to  quicksilver.  * 

Experts  [on  the  properties]  of  metals  are  of 
opinion  that  tin  gives  strength,  tiksh/za  colour,  lead 
unctuousness,  copper  all  these  qualities  [to  mer- 
cury.) 

Couplets  (in  p.  29,  Sans,  texts)  : The  purport 

seems  to  be  that  when  mercurv  is  rubbed  with  cer- 

J 

tain  sulphides,  e.  g.  orpiment,  pyrites  &c.,  and  sub- 


* The  text  is  not  very  intelligible.  The  other  ingredients  men- 
tioned are  tfkshna  and  kanta,  these  being  varieties  of  iron  ; but 
iron  will  not  amalgamate  with  mercury.  Tfkshna  may  also  mean  a 
kind  of  saline  earth.  The  old  alchemists  racked  their  brains  in 
devising  ingenious  processes  for  robbing  mercury  of  its  fluidity  and 
imparting  to  it  various  colours.  Cf.  Rasarnava,  IX,  2-3,  XI, 
197-198.  Vide  Vol.  i,  p.  74  and  also  “The  Hindu  method  of 
manufacturing  calomel.” — Ibid.  p.  250. 
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limed,  it  assumes  the  colour  of  lac  or  Coccinellci 
insect  (a  poetical  and  figurative  way  of  expression 
for  red  colour)  in  the  shape  of  the  red  crystalline 
sulphide. 

Pa/ala  ix. 

Vaikranta,  kanta,  sasyaka,  makshika,  vimala, 
adri,  darada,  rasaka: — these  are  the  8 rasas# 
and  their  essences  are  well  suited  for  chemical 
operations. 

Sulphur,  gairika,  kshiti,  khechara  (mica), 
anjana,  kankushMa  • — these  are  the  uparasas. 
Cf.  Vol.  i,  p.  89. 

Gold  and  silver  are  the  noble  metals. 

Copper,  brass,  tikshwa  and  kanta  (varieties  of 
iron)  are  the  essential  or  substantial  metals;  lead 
and  tin  emit  foetid  odours.  Cf.  Vol.  i,  p.  113, 
footnote  (1). 

The  six  salts  are : — Sauvarchala,  saindhava, 
chulika  (sal-ammoniac),  samudra,  romaka  and 
vi^a.  The  alkalies  are  : — Sarjikakshara,  yavakshara 
and  borax.  ( Vide  Vol.  i,  Index  of  subjects.) 

Pa/ala  xi. 

A cupel  made  of  boneash  (goat’s)  and  lined 
internally  with  borax  &c. 

* Cf.  Vol.  i,  pp.  79-81. 
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Colophon  giving  an  account  of  the  author  : — 

Madanaratha,  King  of  Kirata,  teacher  of 
mercurial  lore,  in  whom  the  Goddess  of  the  science 
of  mercury  and  minerals  (Chemistry),  the  source 
of  all  good,  has  taken  her  abode  for  the  benefit 
of  mankind,  who  can  restore  to  the  disfigured 
patient,  afflicted  with  leprosy,  the  healthy  come- 
liness and  lustre  of  youth  : 

Bhikshu  Govinda,  well  versed  in  chemical 
operations  and  loaded  with  honours  by  the  King 
of  Kirata,  composed  this  tantra  entitled  “ Rasahri- 
daya.” 

This  tantra  is  written  by  Govinda,  the  grandson 
of  Mangalavish/m  and  son  of  Sumanovisfmu : — 
May  Tathagata  pronounce  his  blessings. 


Chemistry  in  Kakachandesvari- 
mata  Tantra. 

Paz'ala  i. 

The  first  pa^ala  gives  the  origin  (mythical)  of 
the  tantra. 

Pa/ala  ii. 

Krdiacha;zrt7ei'varl  said  : — 

* Please,  give  a brief  account  of  the 
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Chemistry  of  the  metals,  the  killing  of  mercury  and 
minerals  and  the  fusion  of  the  gems.  3 4 

•5YI  Bhairava  said  : — 

* * * Mercury  rubbed  with  the  ingredi- 

ents of  the  vit/a  (see  Vol.  i,  p.  72)  and  roasted 
in  a closed  crucible,  is  killed  instantly.  That  mer- 
cury now  acquires  the  power  of  converting  a base 
metal  into  1,000  times  its  weight  of  go'd.  13-16 

Copper,  treated  with  the  above  preparation  of 
mercury  and  rubbed  with  the  acids,  alkalies  and 
the  milky  juice  of  Calotropis  gig.,  and  roasted  in  a 
crucible,  turns  into  gold.  18-20 

Earth  for  making  crucibles.  21-22  Cf.  Vol.  i* 

pp.  67-68. 

Transmutation  of  iron  into  gold  : — process  not 
clear.  25-32 

Pa/ala  iii. 

Liquefaction  of  mica  : — 

Thin  plates  of  mica  are  to  be  smeared  with  the 
3 alkalies  and  borax  and  strongly  heated  in  a 
crucible.  The  whole  mass  fuses.*  * * * 29  30 


* Refractory  silicates  are  treated  similarly  at  the  present  day  with 
the  “fusion  mixture”. 
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Chemistry  in  Rasendrachudamani 
of  Somadeva. 

Sans,  texts,  p.  51. 

Tests  for  killed  iron  (rouge). 

As  R.  R S.  has  borrowed  these  from  the  pre- 
sent work,  it  is  unnecessary  to  repeat  them  here. 
Vide  Vol.  i,  pp.  118-119. 

Sans,  texts,  pp.  52-53. 

Take  lead  of  the  weight  of  30  palas  and  rub 
it  with  the  milky  juice  of  Calotropis  gig.  and  calcine 
it  till  its  weight  is  reduced  to  a karsha  : this  resi- 
due, even  if  it  be  calcined  a thousand  times,  will 
not  undergo  further  decay  (i.  e.  diminution  in 
weight).  Metallurgists  call  this  residue  derived 
from  lead  Chapala.* 

Tin  also  similarly  treated  will  yield  a eha- 
pala,  which,  on  merely  being  touched  with  the 
hand,  kills  (fixes)  mercury.  This  mercury  is  re- 
commended for  metallurgical  and  not  for  chemical 
purposes. 


* Possibly  it  refers  to  lead  derived  from  argentiferous  galena. 
The  lead,  being  cupelled  off  in  the  shape  of  litharge,  will  leave  a 
button  of  silver,  which  will  not  undergo  oxidation. 
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Sans,  texts,  pp.  53-54. 

[A  somewhat  complex  process  described,  which 
is  not  very  clear.  We  shall  try  to  give  the  purport 
thereof.  The  quantitative  measurements  are  of 
particular  interest.] 

1 pala  of  tin  should  be  taken  and  rubbed  with 
10  nishkas  of  mercury  and  made  into  a cake  with 
the  addition  of  zinc  ; * it  is  then  to  be  digested 
with  the  decoction  of  certain  herbs  and  plants  and 
warm  vinegar  and  once  more  rubbed  with  ^ pala 
of  blue  vitriol  + and  the  juice  of  Abrus  precato- 
nus.  The  mass  is  then  to  be  divided  into  small 
pills  ; these  should  then  be  put  into  a crucible  with 
the  lid  on  and  the  lire  to  be  urged  by  means  of 
bellows.  The  essence  is  then  to  be  tak'en  out  of 
the  crucib:e.  This  essence  of  the  weight  of  10 
Sottas  is  then  to  be  enclosed  in  a mixture  of  ashes 
and  salts  and  roasted.  This  essence  of  the  weight  of 
2 nishkas  is  then  to  be  fused  with  80  times  its  weight 
of  lead  * * * . This  (essence)  is  also  termed 

chapala.  Cf.  M the  gold-like  alloy"  in  Vol.  i, 

PP-  74-75* 
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Sans,  texts , p.  55. 

When  quicksilver  has  been  deprived  of  its 
physical  properties  (lustre,  fluidity  <&c.)  it  is  known, 
as  nash/apish/a.  Cf.  Vol.  i,  p.  74. 

Somadeva  will  now  give  a brief  account  of  the 
apparatuses,  after  having  consulted  numerous 
chemical  tantras.  (Here  follows  the  description, 
which  has  been  reproduced  verbatim  in  R.  R.  S.. 
Vide  Vol.  i,  pp.  12 1 et  seq.) 

* * * * 

Clrddhvapntana  apparatus  as  described  by 
Nandin.  Cf.  Vol.  i,  pp.  124-25. 

KoshMl  apparatus  as  described  by  Nandin.  Cf* 
Vol.  i,  p.  69. 


Chemistry  in  Rasaprakasa- 
sudhakara  of  Yasodhara. 

Sans,  texts , p.  57. 

Preparation  of  karpurarasa  (lit.  camphor  of 
mercury,  i.  e.  calomel)  : practically  the  same  pro- 
cess as  given  in  Vol.  i,  pp.  250-51. 

[Note.  Calomel  is  prescribed  here  only  as  an 
aphrodisiac  and  a specific  for  leprosy  but  not  as  a 
remedy  for  syphilis.] 
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Sans,  texts,  pp  5961. 

Rasaka  (calamine) : the  author  of  R.  R.  S.  has 
evidently  borrowed  his  description  of  this  mineral 
from  the  present  work.  Cf.  Vol.  i,  p.  87. 

Extraction  of  zinc  from  calamine  : 

[The  process  agrees  almost  word  for  word 
with  what  is  given  in  R.  R.  S.  The  essence  poss- 
essing the  lustre  of  lead  runs  out  of  the  cruci- 
ble.*] 

Sans,  texts , pp.  61  62, 

Saurash/rT  or  tuvarl  (alum-earth)  almost  identi- 
cal with  R.  R.  S.  Cf.  Vol.  i,  p.  91. 

The  essence  extracted  from  the  alums 
■{I  e.  oil  of  vitriol)  is  to  be  used  for  operations 
with  metals  and  not  as  medicine. 

Sans,  texts , pp.  62-65. 

[ Descriptions  of  various  kinds  of  pits  for 
calcining  and  roasting  purposes  are  given  ; as  also 
their  dimensions  with  the  number  of  cowdung- 
eakes  to  be  used  as  fuel  etc.  Cf.  the  typical  roast- 
ing pit  in  Vol.  i,  p.  t 2 7 .] 

* * * * 

Here  ends  Chapter  X of  Rasaprakasasudhakara 
by  Yasodhara,  son  of  Padmanabha. 

* In  R.  R.  S.  we  have  "the  essence  possessing  the  lustre  of  tin.’’ 
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Sans,  texts , pp.  65-66. 

Hemakr/yft  or  process  for  the  fabrication 
of  gold  : “I  shall  now  speak  of  some  curiosities  of 
metals,  partly  from  my  own  experience  and  partly 
from  the  classics  on  the  subject,  Calamine,  cinnabar, 
copper  pyrites  and  realgar  are  to  be  rubbed  with 
the  milky  juice  of  Euphorbia  ner  11 folia  for  7 days 
together  and  then  to  be  digested  another  3 days. 
Melted  copper  or  silver  or  lead,  being  alloyed  with 
the  aforesaid  mixture,  acquires  the  power  of  con- 
verting 100  times  its  weight  of  base  metal  into 
gold.”*  Cf.  ante , p.  2. 

Chemistry  in  Rasachintamani  of 
IYIadananfadeva. 

Sans,  texts,  p.  68. 

Svetabhasma:  Cf.  ante  p.  16  and  also  Yol.  i, 
pp.  250-51. 

Sans.  Texts , pp.  69  70. 

Two  processes  for  the  fabrication  of  gold  : — 
much  the  same  as  already  quoted  from  \ asodhara. 
Process  for  the  fabrication  of  silver  : — 

Take  1 part  of  bell-metal,  2 parts  of  silver.  4 
parts  of  steel  (?)  * * these  to  be  fused  with 

* 3TcTt'*-it  and  are  technical  terms ; for  the  meaning  of 

vide  Vol.  i,  p.  120. 
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tin  and  borax  ; — by  this  process  will  be  made  silver 
which  will  pass  current  for  commercial  purposes. 

Sans,  texts , p.  71. 

Extraction  of  zinc  from  calamine  : — 

The  process  is  much  the  same  as  given  above 
(p.  17),  with  this  difference  that,  whereas  \aso- 
dhara  hits  off  the  completion  of  reduction  when  the 
flame  issuing  from  the  pot  ceases  to  be  blue,  the 
present  author  directs  that  the  pot  is  to  be  taken 
out  of  the  furnace  as  soon  as  white  fumes  begin  to 
appear.  The  crucible  is  then  to  be  held  in  an 
inclined  position  so  that  the  lead-like  essence  of 
calamine  drops  on  the  ground. 


Chemistry  in  Rasakalpa  (Rudra- 
yamala  Tantra.) 

Bowing  to  Tiva,  the  lord  of  mercury,  and  also 
the  feet  of  Chawrfika,  I write  this  Rasakalpa,  the 
depository  of  mercurial  lore. 

CHAPTER  I. 

Tests  for  killed  mercury: — 

Killed  mercury  is  that  which  is  devoid  of 
^metallic)  lustre,  not  so  ponderous,  white*  des- 


* The  author  previously  refers  to  the  red,  black,  white  and  even 
yellow  ash  (calx)  of  mercury ; it  is  not  clear  why  he  should  here 
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troyer  of  metals,  divested  of  fluidity  and  non-vola- 
tile when  stirred  over  a fire.  40  Cf.  tests  in 

Rasax/zava  in  Vol.  i,  p.  74;  as  also  in  Rasaratnakara, 
ante , p.  9. 

Purified  mercury  should  be  preserved  in  the 
hollow  of  a tooth  or  gem  or  bamboo.  42 

CHAPTER  II. 

Gold,  silver,  copper,  tin,  lead  and  iron — these 
are  the  6 metals  ; vartaloha,  &c.,  (Vol.  i,  p.  114) 
are  simply  alloys.  1 

Honest  readers  ! I beseech  you  with  folded 
arms  to  favour  my  book  with  your  merciful 
glance. 

The  mahA  rasas  are  8 in  number;  e.  g.  mer- 
cury, cinnabar,  sasyaka,  rasaka,  & c the 

rasas  are  mica,  green  vitriol  and  rajavarta, 

& sulphur,  orpiment  and  realgar,  &c. 

are  the  uparasas  as  regarded  by  learned  teachers. 
Cf.  Vol.  i,  pp.  79  and  89. 

There  are  4 kinds  of  sulphur: — white,  black, 

yellow  and  red.  Cf.  Vol.  i,  p.  90. 

* * * * 

restrict  himself  to  the  white  variety  only.  Chloride  or  sulphide 
of  mercury,  when  treated  with  a metal  and  heated,  kills  (i.  e.  parts 
with  its  chlorine  or  sulphur  to)  the  latter  and  in  that  sense  it  is 
a destroyer  of  metals 
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The  saurash/Tis  (alums)  are  of  various  kinds  ; 
the  kaslsas  (vitriols)  are  of  3 kinds,— namely, 
kasisa  proper,  pushpa  kasisa  and  hirakasisa*  Cf. 
Vol.  i,  p.  g 1. 

Gairika  is  stated  to  be  of  2 varieties,— the  one 
of  crolden  hue,  the  other  red  ; Kankush/V/a  and 
other  rasas  are  also  described  by  certain  teachers  -y 
but  these,  however,  are  not  referred  to  here,  as  we 
are  treading  in  the  footsteps  of  sages  of  old.1~ 

Sans,  texts,  pp.  75-78. 

For  the  purification  of  mercury  this  process 
is  recommended  by  Svachchhandabhairava  and 
Govinda. 

Chidikalavawa  (Sal-ammoniac),  sulphur  and  the 
ash  of  sinsrer,  &c.,  digested  one  hundred  times 

with  cow’s  urine, make  a vir/a  for  killing 

gold.  Cf.  Vol.  i,  p.  72. 

This  process  for  killing  [metals]  was  revealed 
by  Siva  and  has  been  transmitted  by  successive 
schools  of  adepts. 

* Hfrabasa  is  the  name  by  which  green  vitriol  is  known  through- 
out India  ; Royle  supposes  that  this  word  is  derived  from  the  Pe-- 
sian  hura  green,  and  Sans,  kasisa.  (Antiq.  Hindu  Med.)  There  is  no 
necessity  for  looking  upon  hfrakasa  as  a hybrid  term,  seeingthat  it 
occurs  in  the  present  work  in  which  Mahommedan  influence  is 
nowhere  traceable. 

f Evidently  Charaka  and  Susruta,  who  mention  only  a few  com- 
monly oicurring  minerals.  Vide  Vol.  i,  pp.  29  and  44. 
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Extraction  of  the  essence  of  copper  pyrites. 
Cf.  Vol.  i,  pp.  70  and  84. 

Extraction  of  zinc  from  calamine  : — 

The  process  is  practically  the  same  as  given  in 
R.  R.  S.  Cf.  Vol.  i,  pp.  87  88. 

I have  performed  the  [aforesaid]  experiments 
with  my  own  hands  and  have  seen  them  with  my 
own  eyes.  They  are  not  recorded  from  mere 
hearsay  or  from  the  dictation  of  a teacher.  These 
are  being  promulgated  for  the  benefit  of  mankind. 


Chemistry  in  Rasarajalakshmi  of 
Vishnudeva. 

Sans,  texts , pp.  79-82. 

Give  an  account  of  the  common  rasas  and 
uparasas.  Cf.  Vol.  i,  p.  79. 

Chemistry  in  Rasanakshatramalika 
of  Mathanasimha,  physician 
to  the  King  of  IVIalwa. 

There  are  several  prescriptions  given  in  which 
mineral  preparations  play  a conspicuous  part.  VVe 
have  quoted  only  two  ; in  the  first,  among  other 
ingredients  opium  occurs;  in  the  second,  the 
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Svachchhandabhairavarasa,  probably  named  aftei 
the  celebrated  alchemist,  vve  have  the  cci/ccs  of  tin, 
iron  and  mercury  along  with  other  drugs. 

Chemistry  in  Rasaratnakara  of 
Nityanatha. 

Sans,  texts , pp.  84-86. 

Test  for  killed  mercury  : — 

When  the  substance,  being  heated  over  a fire  of 
paddy  husks,  does  not  further  decrease  in  weight, 
it  should  be  considered  as  reduced  to  a calx. 

Purified  mercury  should  be  stored  in  the  hollow 
of  a tootli  or  horn  or  bamboo. 

Directions  for  making  factitious  cinnabar  (Ma- 
karadhvaja).  Cf.  Vol.  i,  p.  132  (footnote). 


Chemistry  in  Dhaturatnamala. 

In  the  beginning  the  author  after  salutation 
says  : “I  shall  speak  of  silver,  gold,  copper,  lead, 

tin  and  iron  as  also  of  calamine,  mica,  pearls, 
coral,  orpiment,  realgar,  the  pyrites,  mercury  and 
diamond, — in  fact,  the  properties  of  all  the  metals 
.and  minerals  and  the  mode  of  their  incineration. 

Killing  of  silver.  Cf.  Vol.  i,  p.  107. 
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Chemistry  in  Rasapradipa. 

Description  for  preparing  mineral  acids  by  dis- 
tillation : — “ <Sankhadravarasa  or  liquid  for  dis- 
solving conchshells, — practically  the  same  as  given 
under  “mineral  acids”  in  Vol.  i,  p.  1 86.  The  last 
line  says:  “Cowrie-shells  and  metals  dropped' 

into  the  liquid  are  at  once  dissolved.” 

Preparation  of  calomel  and  treatment  of  “ phirah- 
garoga”  (syphilis)  with  its  application.  Cf.  Yol.  i, 
p.  252. 


Chemistry  in  Dhatukriya  or  Dha- 
tumanjari(Rudrayama!a  tantra.) 

Sans,  texts,  pp.  98  et  seq. 

Tin,  iron  and  copper  are  to  be  classed  among  the 
superior  metals. 

In  general  a metal  bein^  alloved  with  silver  is 
improved  in  quality.  Sattvaja  metal  (/.  e.  an  allov 
of  tin  and  copper,  vide  below  couplet  15)  is  of 
middle  quality.  12-14 

Synonyms  of  the  different  metals.  39-49 
Synonyms  of  zinc  : Jasatva,  Yasadfiyaka,* 

rupyabhrata  (lil.  brother  to  silver),  charmaka. 
kharpara,  rasaka,  &c.  50-51 

* Yasada  is  the  name  commonly  given  to  the  metal  extracted 
from  calamine.  Vide  Vol.  i,  p.  156. 
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Pittala  is  an  alloy  of  copper  and  zinc.  63 

Ka/wsyaka  is  an  alloy  of  tin  and  copper.  65 

Zinc  being  amalgamated  with  mercury  gives  rise 
to  rasaka.  68 

[ A\Z?. — Rasaka  and  kharpara  are  the  names  gen- 
erally applied  to  the  mineral  calamine  {vide  Vol.  i, 
p.  158),  but  here  they  stand  for  the  metal  (zinc)  or 
its  amalgam.] 

Lead  being  killed  with  the  aid  of  gentle  heat 
gives  rise  to  minium  (red  lead).  69 

Copper  in  combination  with  the  “burning  water 
gives  rise  to  tuttha  (green  vitriol). — 1 bus  manifold 
operations  are  performed  with  the  aid  of  mantras 
and  apparatus  : all  these  belong  to  the  province 
of  Chemistry,  70-71 

Synonyms  of  haritala  (orpiment)  : Orpiment  is  a 
consumer  of  mercury  and  also  a clipper  of  its 
wings.*  79 

Synonyms  of  realgar,  cinnabar,  mica,  &c.  81-89 

Synonyms  of  pearls,  coral,  tortoise-shell,  conch- 

* The  sulphide  of  arsenic  on  being  rubbed  with  mercury  and 
gently  heated  converts  the  latter  itself  into  the  sulphide.  The 
mercury  is  thereby  killed  and  fixed,  i.  e.  deprived  of  its  volatility 
(clipped  of  its  wings — the  Hindu  alchemist's  favourite  figure). 
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shell,  tusk  of  elephants,  the  tail  of  the  peacock. 
90-108 

Localities  for  different  metals.  113-121 
[ I he  information  is  very  commonplace.) 

Localities  for  copper  specified  : Nepal,  Kama- 

rupa  (the  eastern  portion  of  Assam),  Bahgala,+  the 
country  of  the  Mlechchhas,  Rum  a and  the  country 
of  the  Phiraiigas,  &c.  143- 145 

Localities  for  zinc  : Kamboja,  Ruma,  Balkh,  &lc. 
146 

Metals  in  combination  with  mercury  and  sulphur 
become  lit  for  administration  as  medicine.  153 
* * * * 

Process  of  roasting  a substance  in  a stout  glass- 
vessel  using  goat-and-cow- dung-cakes  and  husks 
of  paddy  grains  as  fuel.  9-10 

One  part  of  gold  and  four  parts  of  zinc  are  to 
be  melted  together  and  the  alloy  roasted  in  a closed 
crucible  . . . the  process  repeated  with  the 

addition  of  alkalies  ....  gold  of  a reddish 
yellow  colour  will  thus  be  generated.  11-17 

* All  these  have  been  placed  under  the  category  of 
inferior  dhatu.  Though  the  term  dhatu  generally  means  a 
metal,  it  is  often  applied  to  a mineral  ; here,  however,  it  covers 
a much  wider  field. 


f This  isthe  name  given  to  Bengal  in  many  Tantras. 
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A process  for  making  factitious  cinnabar  by 
pouring  mercury  into  its  own  weight  of  molten 
sulphur  and  then  adding  three-fourths  its  weight 

of  orpiment The  mass  to  be  rubbed 

in  a mortar  and  subjected  to  sublimation.  23-30 

By  using  the  augmented * gold  as  a means  of 
exchange  one  can  amass  wealth.  52 

Tin  is  to  be  melted  and  one-hundredth  part  its 
weight  of  mercury  to  be  amalgamated  with  it. 
This  [ fraudulent  substitute  for  ] silver  can  be 
used  for  purposes  of  exchange,  and  one  can  thus 
• amass  wealth.  85-86 

Pure  gold  is  to  be  alloyed  with  one  hundred 
times  its  weight  of  copper  and  this  [ imitation  ] 
gold  will  resemble  native  gold.  88 

Lead  and  copper  being  alloyed  together  will  give 
rise  to  gold.  97-98 

Colophon  : Here  ends  the  Chapter  on  the  ex- 

tolling of  gold  in  Rudra-yamala. 


* Cf.  footnote,  p.  2, 
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Chemistry  in  Suvarnatantra 
or  Svarnatantra. 

The  origin  of  the  tantra  is  explained  in  the  open- 
ing lines.  Para.vurama  having  given  away  his. 
worldly  possessions  to  Kavyapa  is  rendered  des- 
titute, and  thus  has  to  invoke  the  aid  of  the  God 
&iva  for  his  very  maintenance. 

Siva  said  : Listen  ! I shall  now  reveal  to  you 

the  most  wonderful  mysteries  of  Svarnatantra.  i-io- 

A kind  of  oil  is  exuded  from  the  bulbous  root 
of  a plant;  all  anund  it  within  a radius  of  ten 
cubits  oily  water  is  exuded  and  a venomous  snake 
lives  under  it.  Jf  you  want  to  test  the  properties 
of  the  bulb,  you  should  thrust  a needle  into  it,_ 
and  the  needle  at  once  dissolves.  Having  procured 
this  bulb,  rub  it  with  mercury  in  a mortar  and  add 
the  oil  and  subject  the  mixture  to  heat  in  a crucible.. 
1 he  mercury  is  at  once  killed  and  acquires  the 
property  of  converting  one  hundred  thousand  times 
its  own  weight  of  the  base  metal  into  gold.*  14-18 

Pure  orpiment  is  to  be  rubbed  with  this  oil  for 
20  days,  and  the  former  is  killed  thereby  and  loses 
its  volatility.  The  8 metals  in  the  molten  state 
being  treated  with  this  prepared  orpiment  acquire 

* rp 
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the  power  of  transmutation.  When  the  above 
oil  is  thrown  into  molten  copper,  it  is  turned  into 
cr0ld  of  beautiful  lustre.  Tin  and  bell-metal  simi- 
larly  treated  are  turned  into  silver,  and  copper, 
iron,  brass  and  silver  into  gold.  19-24 

*S'ankhadravaka  ( aqua  regia,  see  ante  p.  24) 
is  spoken  of  as  an  universal  solvent  .... 

This  solvent  with  mercury  is  to  be  placed 
in  a olazed  crucible  and  subjected  to  heat  ; the 
mercury,  thus  killed , can  convert  the  8 metals  into 
gold.  By  partaking  of  this  mercury  one  becomes 
immortal  ; even  his  urine  and  faeces  can  convert 
copper  into  gold.*  1-10 


* This  sort  of  belief  was  prevalent  also  at  the  time  of  the  com- 
position cf  Rasa.r«ava. 


Knowledge  of  Gents. 

A few  words  on  gems  may  not  be  considered 
beyond  the  scope  of  the  present  work  especially 
as  the  subject  has  already  drawn  the  attention 
of  some  European  scholars.*  We  shall,  however, 
limit  ourselves,  as  far  as  possible,  purely  to  the 
physical  and  chemical  properties  of  the  precious 
stones. 

It  has  already  been  seen  that  among  the  64 
branches  of  arts  and  sciences  recognised  in  the 
ancient  ‘ Kamasutra  ’ of  Vatsyayana  occur  the  fol- 
lowing:— (a)  the  testing  [of  the  genuineness  or 
otherwise  ] of  gold  and  the  gems  ; {!>)  knowledge 
of  the  colouring  of  gems,  as  also  of  mines  and 
quarries,  t Varahamihira  (d.  587  A.  D.)  in  his 
*£  Vr/hat  Sawhita”  also  conveys  much  useful  infor- 
mation oil  this  subject,  but  as  he  in  his  turn  refers 


* Garbe  in  his  “ Indischen  Mineralien”  (Leipzig,  1882)  gives  the 
text  and  the  translation  of  Ch.  xiii  of  Narahari's  “ Rajanighan/u 
this  work,  however,  is  comparatively  modern.  Much  useful 
■nformation  on  the  subject  with  bibliographical  references- 
will  be  found  in  Professor  Yogesa  Chandra  Ray’s  treatise  in  Ben- 
gali entitled  “ Ratnaparfksha.” 

Vide  Vol.  i,  p.  191. 
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to  experts  who  preceded  him,*  it  may  safely  be 
concluded  that  long  before  this  time  it  received 
adequate  attention. 

The  Garuflfapunu/a  under  the  heading  of 
Ratnaparlksha  (examination  of  the  gems)  de- 
votes several  chapters  to  a detailed  and  fairly 
exhaustive  description  of  the  gems.  I his  Purawa 
like  so  many  of  its  class  discusses  on  a \ariet\  of 
topics,  mundane  and  spiritual  ; in  short,  it  may  be 
looked  upon  as  a sort  of  mult  inn  in  parvo. 

From  time  immemorial  the  gems  have  been 
valued  in  India  not  only  for  purely7  decorative  and 
ornamental  purposes,  but  also  as  agents  for  ward- 
ing off  perils  and  the  malignant  influences  of  the 
planets  and  for  securing  luck  and  longevity. 
Hence  it  is  that  particular  attention  is  paid  to  the 
testino-  of  ^ems,  as  their  virtue  increases  in  pro- 
portion  as  they  are  faultless  and  flawless. 

The  typical  characters  which  were  most  relied 
upon  for  differentiating  one  species  of  a gem  from 
another  were  (t)  the  relative  weight,  (2)  hardness, 
(q)  lustre,  transparency  and  colour,  (4)  fusibility, 
especially  when  heated  in  combination  with  the 
alkalies.  It  will  be  noticed  that  even  the  lapidaries 
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and  the  mineralogists  of  the  present  day  have  to 
depend  largely  upon  these  properties  in  the  classi- 
fication oi  the  stones.  We  shall  now  proceed 
to  say  a few  words  under  each  of  the  above  charac- 
ters following  in  the  main  the  authority  of  Garm/a- 
p ura;/ a. 

i.  RELATIVE  weight.  We  have  purposely  used 
these  terms  as  contradistinguished  from  “specific 
•gravity”  : as  the  latter  connotes  peculiar  associa 
tions.  The  principle  of  Archemedes  being  evi- 
dently unknown  among  the  Hindus,  the  measure- 
ment of  volume  could  only  be  roughly  approximate. 
To  cite  some  illustrations.  A stone  may  be  of  the 
same  species  as,  and  equal  in  volume  to,  a padma- 
raga  (oriental  ruby),  but  will  differ  in  weight  from 
the  latter.* 

Empirical  and  arbitrary  scales  of  weight  were 
adopted  as  standards.  A ruby  occupying  the 
volume  of  a gunja  ( abrus  precatori us)  may  be 
■equal  in  weight  to  io,  7 and  3 gunjas  respectively. 
A ruby  of  the  volume  of  a .s'r/giilakola  (a  kind  of 
jujube)  should  weigh  12,  <S  and  7 gunjas  res- 
pectively. Again,  a ruby  of  the  volume  of  an 
amalakl  [phyllanthus  emblica ) should  weigh  30,  20 

c ^ q^TnM'T  =H  rj<3T.  I 

Garuda. 
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and  16  mashas  respectively.*  In  each  case  the  gem 
which  is  of  greater  weight  is  superior  in  quality 
and  the  value  thereof  is  enhanced  in  proportion. t 

In  the  case  of  precious  metals,  however,  adultera- 
tion was  detected  by  an  ingenious  device,  which 
may  be  regarded  as  a near  approach  to  the  princi- 
ple of  Archemedes.  Suppose  it  is  intended  to 
test  the  purity  of  a specimen  of  gold.  All  that 
one  has  to  do  is  to  draw  a wire  of  this  gold  and 
another  of  the  standard  gold  through  the  self-same 
orifice  [of  corundum].  As  these  wires  are  of  equal 


* We  give  below  the  standard  weights  as  current  at  the  time  of 
V arahamihira. 


8 White  mustards 

4 Tanrfulas 

5 Gunjas 
16  Mashas 

4 Karshas 


i 

i 

i 

i 

i 


taucfula  (a  grain  of  paddy) 
gunja  (cibnis  precatorius) 
Masha 

Karsha  or  suvarna  or  tolaka 
pal  a 


The  standard  of  weight  has  always  varied  in  different  times  in 
different  parts  of  India.  10  gunjas  weigh  about  18  grains.  The 
seeds  often  vary  in  size. 

t Garurfa  lays  special  stress  on  the  high  specific  gravity  (—4  0) 
•of  a genuine  ruby,  again  ^43^1  ajnjiR1?:  | 

While  high  specific  gravity  is  indicative  of  the  excellence  of  the 
.gems  in  general,  in  the  case  of  diamond  it  is  just  the  reverse. 
’Rcfr  : I =r%  cfrf  qqfjtijiT  qT<j;  qfAqr!^  || 

Jt  is  not  easy  to  account  for  this  qualifying  clause,  seeing  that 
diamond  has  a sp.  gr.  of  3‘5. 


'I 

o 
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diameters,  equal  lengths  will  have  equal  weights, 
provided  the  sample  is  pure.* 

2.  HARDNESS.  There  are  many  stones  which  in 
external  appearance  resemble  a ruby ; the  spurious 
substitute  may  easily  be  detected  by  its  difference 
in  softness  (low  degree  of  hardness),  and  low 
specific,  gravity : again  in  case  of  suspicion  the 
crem  is  to  be  rubbed  on  a whetstone  ; if  it  simply 
o-ains  in  lustre  but  does  not  lose  in  weight  (by 
abrasion),  the  specimen  is  to  be  regarded  as  genuine 
(test  of  a ruby),  t Diamond  and  corundum  alone 
will  scratch  ruby  and  sapphire.  Skilful  lapidaries 
often  make  imitation  diamonds  of  zircon,  ruby, 
cat’s-eye,  rock-crystal  and  glass  ; hence  they  are  to- 
be  tested  by  calling  in  the  aid  of  learned  experts. 
All  the  gems  occurring  in  this  world  as  also  the 
metals  will  be  scratched  by  a diamond,  but  the 
latter  will  not  be  similarly  affected  by  the  former. 

A diamond  alone  will  scratch  a diamond. i 

Drf/SSI  ll  Sukramti. 

i-  This  is  true  in  a qualified  sense  only.  After  the  diamond 
corundum  is  the  hardest  of  all  known  minerals. 

+ The  ruby  and  the  sapphire  are  only  varieties  of  corundum, 
Varaha  classes  corundum  as  a species  of  ruby,  the  former  beinS 
dotted  over  with  black  and  white  patches  and  feeble  in  lustre  [*.  «?• 
the  non-transparent  or  coarse  kind].  It  is  scarcely  necessary  to 
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To  the  above  tests  Rajanighaw/u  adds  another, 
namely,  when  a diamond  is  struck  with  an  iron 
hammer,  it  is  not  broken  to  pieces *  * 

point  out  that  the  very  word  ‘ corundum”  is  derived  from  the 
Hindi  kurand,  a corrupt  form  of  the  Sanskrit  kuruvinda.  The 
.statement  “ corundum  will  scratch  ruby  and  sapphire"  is  not 
strictly  accurate.  There  are  degrees  of  hardness  among  the  differ- 
ent varieties  of  corundum,  the  blue  sapphire  standing  first  in  this 
respect. 

We  give  here  the  original  texts  of  which  we  have  given  above 
almost  a literal  translation, 

“^351*3?!  313*3  firaifafalP  *3!  l” 

3?1  3^*3313  W1313  T}fW<n  3 fpifcf  i 

3^3:  ^rei^  fulcra:  ii” 

“eft  31  3i  i 

3 3*3ST  3R33  3tf  3^13^313131:  ||” 

* The  reading  of  the  text  is  very  corrupt.  Garbe  gives  as  many 
as  12  variants  ; that  adopted  by  him  seems  to  be  on  the  whole  re- 
liable as  also  his  rendering  : “ Wenn  er  mit  anderen  steinen  Oder 
eisernen  Hammern  geschlagen  nicht  zerspringt.”  On  account  of 
its  brittleness  a diamond  will  readily  be  shivered  into  splinters 
under  the  blow  of  a hammer.  The  following  extract  from  Bauer 
and  Spencer’s  “ Precious  stones”  (pp.  129-130)  may  prove  of 
interest. — 

“ The  hardness  of  diamond  has  often  been  confused  with  its 
frangibility  or  brittleness.  It  has  been  supposed,  especially  in 
ancient  and  mediaeval  times  that  hammer  and  anvil  may  be  shat- 
tered but  not  the  diamond  which  lies  between.  This  statement  was 
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3.  Lustre,  transparency,  colour  and  other 
optical  properties.  Difference  in  lustre  ( 
is  often  regarded  as  a diagnostic  feature  of  the 
gems.  According  to  Varaha  gems  of  superior  quali- 
ties should  possess  cool  (lit.  waxy)  lustre,  be  limpid 
and  emit  rich  rays.  Classification  according  to 
colour  is  often  enjoined.  For  instance,  a diamond 
may  be  perfectly  colourless,  or  it  may  be  yellow, 


made  by  Pliny,  the  great  naturalist  of  ancient  days,  who  was 
killed  in  79  A.D.  at  the  first  historic  eruption  of  Vesuvius.  He 
proceeded  to  say  further  that  the  fragmentation  of  a diamond  may 
be  effected  by  subjecting  it  to  a preliminary  immersion  in  the 
warm  blood  of  a goat,  but  that  even  under  these  circumstances 
ithe  hammer  and  anvil  will  also  be  broken  ! According  to  Albert  us 
Magnus  (1205-1280)  the  blood  is  more  efficacious  if  the  goat  has 
previously  drunk  wine  or  eaten  parsely. 

“ Such  being  the  views  then  held  respecting  the  unbreakable  and 
indestructible  character  of  the  diamond,  it  is  easy  to  understand 
why  the  Greek  word  adavias,  signifying  unconquerable,  should 
have  been  applied  to  this  stone,  although  its  application  to  the 
diamond  is  singularly  inappropriate  and  inaccurate  when  its 
•extreme  frangibility  is  considered.  Many  a doubtful  stone  has 
been  submitted  to  the  test  of  the  hammer,  with  the  belief  that  the 
blow  would  be  resisted  only  if  the  stone  were  a genuine  diamond. 
Probably  many  beautiful  stones  have  been  sacrificed  to  this  old 
belief.  As  a matter  of  fact,  diamond  is  easily  fractured,  a very 
moderate  blow  from  a hammer  sufficing  for  the  purpose ; its  per- 
fect cleavage  places  it  among  the  most  brittle  of  minerals.” 


HINDU  CHEMISTRY 


37 


black,  red  or  copper-tinted  * Stones  which  are 
translucent,  opaque  and  of  dull  colour  are  inferior 
in  quality,  (n  the  case  of  diamond  special  stress  is 
laid  on  its  displaying  the  colours  of  the  rainbow 
ddue  to  its  high  dispersive  power].  Some  gems 
have  only  one  shade  of  colour  others 

again  two  ( hr*$ra).+ 

The  changes  in  colour  which  the  ruby  and  the 
sapphire  undergo  under  the  influence  of  heat  had 
evidently  been  carefully  observed.  This  test  is  to 
be  applied  with  extreme  caution  as  in  case  the  pro- 


* xftcT  met  akT*  (Varaha);  (Garm/a). 

Yellow  diamonds  are  unknown  in  India  at  the  present  day  at  any 
rate.  “ India  can  claim  for  its  own  all  the  finely  coloured  stones 
of  blue,  green  and  red,  not  however,  yellow  diamonds,  which  come 
mainly  from  South  Africa.”  (Bauer  and  Spencer).  Crystals  of  black 
diamond  should  not  be  confounded  with  the  black  carbonado. 

+ Probably  refers  to  diehroism.  As  has  already  been  pointed 
out  the  red  ruby  and  the  blue  sapphire  are  only  varieties  of  corun- 
dum, which  often  occur  in  well-developed  crystals  belonging  to  the 
rhombohedra!  division  of  the  hexagonal  system.  " The  diehroism 
of  the  ruby  affords  a means  whereby  it  may  be  distinguished  with 
certainty  from  other  red  stones,  such  as  spinel  and  the  different 
varieties  of  garnet,  which  crystallise  in  the  cubic  system,  and  thus 
being  singly  refracting  can  show  no  diehroism,”  (Bauer  and  Spen- 
cer). “ The  diehroism  of  the  sapphires  of  Siam  is  specially  well 
marked.”  — Ibid. 
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per  degree  of  temperature  ( is  exceeded, 

the  stone  may  be  materially  injured.* 

4.  Fusibility  (Liquefaction).  It  was  well- 
known  that  all  the  gems  with  the  exception  of 
diamond  would  undergo  liquefaction  when  strongly 
heated  with  a mixture  of  the  two  alkaline  car- 
bonates [now  familiar  in  the  Laboratory  as  the 
“fusion  mixture'’].  The  liquid  principle  of  gems 
T«f5iT  5%  was  a favourite  remedy  with  the 
Hindu  Iatro-Chemists  (Cf.  Vol.  i,  p 103).  As 
most  of  the  precious  stones  belong  to  the 
corundum  and  the  spinel  group,  they  easily  yield 
to  treatment  with  sodium  and  potassium  carbo- 
nates. In  the  case  of  the  pearls  it  is  recommended 
that  they  should  be  enclosed  inside  lemons  and 
placed  in  a mass  of  paddy  grains  [for  the  sake 
of  the  warmth]. 

# (?)  1 

mhct  11 

craifq  qftwm  1 

^JTrqT(s)qfrs!i%  ffar.  1 

*r^vrg:  grrefagtsTOT  11  GaiWa. 

Cf.  “ The  red  ruby,  at  a high  temperature,  is  colourless  : on  cool- 
ing it  first  becomes  green,  after  which  it  gradually  assumes  its 
original  fine  red  colour.”  (Bauer  and  Spencer).  “ The  blue  colour 
of  the  sapphire  disappears  on  heating.” — Ibid. 
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General  and  concluding  remarks. 

The  crystalline  character  of  the  minerals  is  refer- 
red to  in  one  or  two  places.  All  the  old  writers  agree 
in  describing  the  diamond  as  having  6 angles.  8 laces 
and  12  edges.  * The  octahedral  form  of  the  crys- 
tal is  common  in  the  diamond  occurring  in  the 
neighbourhood  of  Panna  in  Bundel  Khand.  Ra- 
janigha«/u  further  adds  that  the  stone  is  olten 
endowed  with  numerous  faces  and  edges.!  Accord- 
ing to  Rasaratnasamuchchaya  the  female  diamond 
is  flattened  and  rounded,  whilst  the  neuter  is 
rounded  and  obtuse-angled.  J Vaikranta  is  also 

# afitsa:  qpjTfa  I Garu^a- 

f “ In  most  cubes  of  diamond,  however,  each  edge  is  replaced 

by  two  faces,  the  twenty-four  faces  ihus  derived  would,  it 

produced  or  enlarged”  sufficiently,  give  rise  to  the  form  known  as 
the  four-faced  cube,  or  tetrakis-hexahedron.  (Bauer  and  Spencer). 

+ The  rendering  of  the  description  of  diamond  in  R.  R.  S.  ( vide 
Vol.  i,  p.  ioo)  is  based  upon  a misreading  The  correct  reading 
is  that  adopted  by  the  Poona  edition,  namely, ' 
“a  diamond  has  8 faces  and  6 angles.”  The  author  evidently 
uses  ^ and  >n  the  same  sense  ! there  cannot  be  any  con- 

fusion here,  as  distinct  mention  is  made  of  the  6 angles.  As  a rule 
^ and  are  used  synonymously.  Thus  in  Yaraha  ^ 

js  described  as  ; the  commentator  Bhattotpala  explains  it 

I “ Rounded  '•  Cf-  Bauer 

and  Spencer.  “The  faces  of  diamond  crystals  differ  from 
those  of  most  other  crystallised  minerals,  in  that  they  are,  as  a 
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(probably  a mineral  of  the  spinel  group,  vide  Vol.  ir 
p.  83)  described  as  having  8 faces  and  6 angles. 

It  is  sometimes  asserted  that  the  phosphores- 
cence of  diamond  was  first  observed  in  1663  A.  D. 
by  the  celebrated  Robert  Boyle.  Bhoja,  (nth  cen- 
tury A.D  ) however,  mentions  this  property.* 
haults  in  precious  stones  due  to  isolated  grains  of 
minute  gravels  etc.,  embedded  in  the  mass  - now 

technically  cailed  “ enclosures”],  are  also  referred 
to.  f 

It  may  be  noted  here  that  what  is  generally 
known  as  the  Indian  or  Tavernier’s  rule  for  de- 
termining the  value  of  diamond  can  be  traced  back 
to  a remote  date.  Aukraniti  speaks  of  it  as  the 
rule  of  squares,  _t  while  Varaha,  himself  a great 

rule,  much  curved  and  rounded  instead  of  being  perfectly  plane, 
as  is  usually  the  case."  p.  1x9.  “Obtuse-angled" 

in  the  crystallographic  terminology  should  he  rendered  as  “ with 
corners  truncated  off." 

« ^ (phosphoresces  in  the  dark). 

T fr^?3jrr*iT  %^rT^Tf»!TT:  i 

^ Jffiu^Hi:  ll  Bar.iha. 

Here  and  no  doubt  refer  to  the  minute  pebbles 

(gravels)  enclosed  in  the  body  of  the  stones. 

+ d'JfiST  4frt4^ltT:  '■  <?•  if  a diamond  weighing 

1 rati  be  worth  x,  one  of  the  weight  of  4 rat  is  will  be  worth 
*Xx. 
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mathematician,  gives  practically  the  same  rule, 
though  somewhat  on  an  elaborate  scale.  * 

0 

It  would  be  unfair  to  compare  the  progress  made 
by  the  Hindus  in  this  branch  of  knowledge  in  the 
6th  century  A.D.  and  perhaps  earlier  with  that  of 
the  present  day.  Reference  to  the  crystalline  forms 
of  diamond  can  be  found  in  the  writings  of  Keppler, 
Steno  and  Robert  Boyle  in  the  seventeenth  century. 
Scientific  crystallography  originated  with  Rome 
de  1' Isle  and  the  abbe  Hauy  at  the  end  of  the 
eighteenth  century.  The  various  physical  and 
chemical  properties  of  the  minerals  culled  here  be- 
speak considerable  powers  of  keen  observation. t 


efface  i fesifan  4' cl 71  II 

arfcT=jr:  n 

/.  e.  if  a diamond  weighing  20  tanrfulas  (p.  33  ante)  be 
worth  2 lacs  (2,00,000),  one  weighing  5 tamYulas  will  be  worth  only 
(5  2 * 4 = iOo)th  part  of  2 lacs  Or  2,000. 

t Concerning  Ratnaparfksha  cf.  also  “ Les  Lapidaires  Indiens”- 
by  M.  Finot  in  the  “ Bibliotheque  de  l’Eccle  des  Hautes  Etudes. ’* 
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NOTE  ON  THE  METHOD  OF  PREPARING 
CAUSTIC  ALKALI. 

i 

In  the  first  Volume  of  our  History  the  detailed 
■description  of  preparing  caustic  alkali  from  the 
ashes  of  plants  has  been  quoted  at  length  from  the 
Su.yruta  and  we  referred  to  it  “ as  a proof  of  the 
high  degree  of  perfection  in  scientific  pharmacy 
achieved  by  the  Hindus  at  an  early  age.”*  M. 
Berthelot  has  no  less  been  struck  with  the  origina- 
lity of  this  process  ; indeed,  he  goes  so  far  as  to 
suggest  that  this  portion  in  the  Su^ruta  is  evi- 
dently modern  and  in  fact  a later  addition  derived 
from  contact  with  the  European  chemists.  + 

The  process  of  rendering  mild  alkali  caustic  by 
the  addition  of  lime  is  to  be  found  also  in  Chakra- 
pa/zi  (c\  1050  A.  D ) and  Vagbha/a,  who  must  have 
preceded  the  former  by  several  centuries,  and  it  is 
well  known  that  both  these  authors  are  deeply 
indebted  to  the  Su^ruta.  There  is  not  thus  the 
remotest  chance  of  inspiration  from  the  European 
chemists. 


* Vide  Vol.  i.  Intro,  c. 
t Journal  des  Savants.  Jan.  1903,  p.  4 2. 
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We  have  evidence  from  quite  an  unexpected 
and  independent  source  that  the  cauterization  of 
bad  wounds  by  means  of  caustic  alkali  was  an 
established  custom  in  ancient  India.  Thus  we  read 
in  The  Questions  of  king  Milinda’’  : — 

“ And  when  the  inflammation  had  gone  down, 
and  the  wound  had  become  sweet,  suppose  he  were 
then  to  cut  into  it  with  a lancet,  and  burn  it  with 
caustic.  And  when  he  had  cauterized  it,  suppose 
he  were  to  prescribe  an  alkaline  wash  . 

Now  tell  me,  O king  ! would  it  be  out  of  cruelty 
that  the  surgeon  ....  thus  cut  with  the 
lancet  and  cauterized  with  the  stick  of  caustic.  * 


* Sacred  Books  of  the  East,”  Vol.  XXXV,  p.  168. 
Although  Milinda  has  been  identified  with  the  Bactrian 
Greek  king  Menander  (c.  140—110  B.  C.),  it  's  not  t0  be 
supposed  that  any  Greek  influence  can  be  traced  in  it.  In 
this  ethical  romance,  king  Milinda  and  the  Buddhist 
Bhikshu  Nagasena  have  been  put  forward  simply ‘‘ as  men 
of  straw  ” to  quote  Rhys  Davids.  The  work  in  reality  con- 
veys the  teachings  of  the  older  Buddhists  (Hinayanists)  with 
the  background  of  Sawkhya  and  Vedanta  metaphysics. 
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The  Tantrists,  the  Rosicrucians  and 
the  seekers  after  truths 

I he  East  has  not  been  always  East  and  the 
West,  West.  Modern  Europe  is  materialistic,  but 
she  has  not  disdained  in  the  past  to  “ plunge  in' 
thought.”  This  reminds  us  of  the  truth  of  the 
poets  words:  ‘’one  touch  of  nature  makes  the 
whole  world  kin.  ’ Ancient  Greece  had  her  orphic 
mysteries.  They  were  developed  into  a religious- 
and  ethical  system  by  Pythagoras.  In  the  schools 
of  Alexandria  the  neo-Pythagoreans  and  the  neo- 
Platonists  further  added  to  it  the  Vedantic  doctrine 
of  a world-soul. 

With  the  dissolution  of  the  neo-Platonic  school  in  the 
sixth  century,  Greek  philosophy  disappears,  it  is  true,  as  a 
distinct  phenomenon  from  the  theatre  of  history,  but  it  con- 
tinues to  exist  in  combination  with  foreign  elements  in  the- 
service  of  a new  form  of  culture  in  the  Science  of  the  Middle 
Ages  and  of  modern  times.  ” (Zeller). 

Says  Waite  : — 

“ The  traditions  of  the  neo-Platonic  philosophy,  with  its  ela- 
borate theurgical  system,  were  to  some  extent  perpetuatecf 
through  the  whole  period  of  the  Middle  Ages,  for  besides- 
the  orthodox  theology  of  the  great  Latin  Church  and  amidst 
the  clamour  of  scholastic  philosophy,  we  find  the  secret  theo- 
sophy of  the  magician,  the  Kaibbalist,  and  the  alchemical 
adept  borrowing,  directly  or  indirectly,  from  this  prolific 
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fountain  of  exalted  mysticism.  The  traces  of  its  influence 
are  discoverable  in  Augustine,  in  Albertus  Magnus,  in  St. 
Thomas,  the  angel  of  the  schools,  and  in  other  shining  lights 
of  western  Christendom,  while  the  metaphysical  principles  of 
johannes  Scotus  Erigena,  even  so  early  as  the  close  of  the 
ninth  century,  were  an  actual  revival  of  this  philosophy.”* 

History  repeats  itself.  In  India  the  Yoga  doc- 
trines of  Patahjali  paved  tlie  way  for  the  origin 
jof  Tantric  mysticism  and  it  associated  itself  with 
magic  and  alchemy.  Some  twelve  centuries  later, 
this  phase  in  tlie  stage  of  human  progress  found 
■exponents  in  the  soil  of  Europe.  As  Waite 
says  : — 

‘‘  In  an  age  of  progress,  of  doubt,  and  of  great  intellectual 
activity,  it  is  singular  to  remark  the  almost  invariable  pre- 
valence of  mysticism  in  one  or  other  of  its  manifold  phases, 
and  the  close  of  the  sixteenth  century  beheld  spreading  over 
the  whole  of  Germany  and  passing  thence  into  Denmark, 
France,  England  and  Italy,  a mighty  school  of  mysticism  in 
the  great  multitude  cf  magicians,  alchemists,  &c.,  who 
directly  or  indirectly  were  followers  of  the  renowned  Para- 
celsus.”! 

*“  History  of  the  Rosicrucians,”  p.  27.  Regarding  the  sect 
of  the  Cabalists  see  also  Lecky’s  ‘‘Rationalism  in  Europe.” 
Vol.  i,  p.  42.  ed.,  1900. 

■(■  See  also  lvopp’s  ‘‘  Die  Alchemie  in  alt.  u.  neu*  Zeit,”  ii, 
pp.  1 — 146,  on  the  4‘  Bekanntschaft  mit  Geheimnissen  der 
Magie,  Theosophie,  Alchemie  u.  A.” 
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Even  the  lower  strata  of  society  in  England 
did  not  escape  the  contagion.  Sir  William  Temple 
observes  : “ I have  liad  several  servants  far  seme 

in  divinity,  others  in  poetry,  have  known  in  the 
families  of  some  friends,  a keeper  deep  in  the 
Kosicrucian  mysteries.” 

There  are  those  who  sneer  at  the  attempts  of 
the  alchemists  to  convert  the  baser  metals  into 
gold  and  are  at  the  pains  to  insinuate  that  the 
motives  of  the  adepts  were  sordid.  It  may  be 
that  there  have  been  here  and  there  men — vulgar 

o 

charlatans — who  have  pursued  the  art  merely  from 
worldly  considerations.  The  high  priests  of  al- 
chemy, however  have  in  every  age  and  clime  been 
honest  seekers  after  truth.  Had  there  been  no 
desire  implanted  in  the  human  breast  to  pry  into 
the  hidden  and  occult  mysteries  of  nature  there 
would  have  been  no  science.  Whence  come  we 
and  whither  are  we  destined  to  go  ? What  is  this 
substance  made  up  of,  and  what  are  its  ultimate 
constituents,  and  what  will  its  combination  with 
this  or  that  lead  to  ? These  are  queries,  the  solu- 
tion of  which  or  rather  the  very  attempts  to  solve 
which  mark  the  birth  of  philosophy.  Patanjali 
and  Nagarjuna  in  India  and  Paracelsus  in  Europe 
stand  forth  as  the  prominent  representatives  oi 
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this  spirit  of  inquiry.  They  have  been  dreamers, 
mystics  and  naturalists  all  combined  in  one.  Such 
geniuses  have  always  chafed  at  the  restraints  and 
limitations  imposed  on  frail  man  and  hence  their 
fervid  yearnings  to  peep  into  regions  beyond  the 
-ken  of  our  gross  senses.  As  Emerson  puts  it 

“ The  privilege  of  this  class  is  an  access  to  the  secrets 
and  structure  of  nature,  by  some  higher  method  than  by 
experience.  In  common  parlance,  what  one  man  is  said  to- 
learn  by  experience,  a man  of  extraordinary  sagacity  is  said, 
without  experience,  to  divine.”* 

Plotinus  heaved  a sigh  at  the  soul  with  its  infi- 
nite possibilities  being  caged  in  a frail  and  cor- 
ruptible body.  The  pursuit  of  alchemy  by  the 
esoteric  Tantrist  is  easily  explained.  To  him  it 
was  only  a means  to  an  end.  “ It  (mercury)  is  alone 
that  can  make  the  body  undecaying  and  im- 
mortal.”+  We  find  echoes  of  the  same  sentiment 
in  the  authoritative  literature  of  the  Rosicrucians. 

Says  Waite  : — 

“ Among  the  concourse  of  inquirers,  and  the  clamour  of 
supposed  and  pretended  discoverers,  there  rose  gradually 
into  deserved  prominence  an  advanced  school  of  illuminati, 

* “Swedenborg  ; or,  the  mystic.” 

| Vide  “History  of  Hindu  Chemistry,”  Vol.  i.  Intro. 
Ixxvii  and  xcv — xcvi. 
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who,  employing  the  terminology  of  the  turia  philosophoritvi, 
under  the  pretence  of  alchemical  pursuits  appear  to  have 
concealed  a more  exalted  aim.  . . . The  student  is 
•directed  by  these  writers  from  the  pursuit  of  material  gold  to 
the  discovery  of  incorruptible  and  purely  spiritual  treasures. 
. . Physical  transmutation,  the  one  and  supreme  end  of 

the  practical  alchemist,  sinks  into  complete  insignificance  ; 
nevertheless,  it  is  performed  by  the  adept  and  is  a landmark 
in  his  sublime  progress.”  1.  c.  p.  32. 

The  sage  and  seer  of  Hoenheim  had  his  wrest- 
lings. Should  he  pursue  knowledge  for  its  own 
sake  or  for  what  it  bringeth  ? His  evil  genius  holds 
out  the  bait  thus  : — 

“ Know  not  for  knowing’s  sake 
But  to  become  a star  to  men  for  ever  ; 

Know  for  the  gain  it  gets,  the  praise  it  brings, 

The  wonder  it  inspires,  the  love  it  breeds.”* 

The  spiritual  at  last  triumphs  over  the  base  in 
man.  Paracelsus  has  his  revelation,  and  he  bursts 
forth  : — 

“Truth  is  within  ourselves:  it  takes  no  rise 
From  outward  things,  whate’er  you  may  believe, 
There  is  an  inmost  centre  in  us  all 
Where  truth  abides  in  fulness  : and  around 
Wall  upon  wall,  the  gross  flesh  hems  it  in, 

The  perfect  clear  perception — which  is  truth.”* 


* Browning's  " Paracelsus.” 
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la  the  above  delineation  the  poet  has  done  no 
more  than  bare  justice  to  the  inward  longings  of 
an  ideal  alchemist,  who  is  only  an  honest  seeker 
after  truth.  The  spiritual  and  thought-world  has 
always  transgressed  all  barriers  of  time  and  space. 
Kanada,  Patanjali  and  Nagarjuna  of  India  and 
Heraclitus,  Empedocles  and  Plato  and  the  rest — • 
they  all  form  a holy  fraternity  ; aye,  these  prophets 
and  oracles  of  the  intellect  belong  to  a “lofty  and 
sequestered  class,  " “the  high-priesthood  of  the 
pure  reason,  the  Trismegisti , the  expounders  of  the 
principles  of  thought  from  age  to  age.  When  at 
long  intervals  we  turn  over  their  abstruse  pages, 
wonderful  seems,  the  calm  and  grand  air  of  these 
few,  these  great  spiritual  lords,  who  have  walked 
in  the  world, — these  of  the  old  religion, — dwelling 
in  a worship  which  makes  the  sanctities  of  Chris- 
tianity look  parvenues  and  popular  ; for  ‘persua- 
sion is  in  soul,  but  necessity  is  in  intellect.’  ”* 

* Emerson  : on  “Intellect,’’ 
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The  metals  and  their  loss  in  weight 
after  calcination. 

Very  vague  ideas  prevailed  among  the  Hindu 
philosophers  on  the  constitutions  of  a metal  and  its 
fate  after  calcination.  We  are  reminded  of  the 
diversity  of  opinion  in  Europe  before  the  time  of  La- 
voisier. A metal  like  every  material  substance  was 
supposed  to  be  formed  of  one  or  more  of  the  five 
bhutas;  in  fact  the  earthy  or  saline  element  was 
taken  to  be  predominant  in  it,* and  hence  it  lent  itself 
so  readily  to  calcination,  t It  should  be  noted  here 
that  by  “bhuta’'  was  understood  not  so  much  an 
element  in  the  modern  connotation  of  the  term  as 
certain  qualities  of  individual  substances.  Even 
mercury  was  regarded  as  composed  of  the  five 
bhutas.  + When  a metal  was  submitted  to  calcina- 
tion some  of  its  component  bhutas  escaped,  leaving 
the  earthy  or  saline  portion  behind  ; hence  the  ash 
(calx)  must  weigh  less  than  the  original  metal  itself, 

* qrf^i:  1 Ch.  1.,  24. 

Again  in  Ch,  XI.Vl  (Sutra)  345  et  seq.  the  metals  are  in- 
cluded among  the  saline  ingredients. 

f Cf.  ‘'For  some  maintain  that  gold  is  solid  light,  or,  at 
least  that  the  chief  ingredient  is  light,  which  is  rendered  solid 
by  mixture  with  some  particles  of  earth.  Were  it  mere  earth 
it  might  be  calcined  by  fire  strongly  urged.” — Vol.  i.  p.  q. 

X ^ifsFT.  | ?f?T  I 
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There  is,  however,  no  direct  reference  to  be  met 
with  anywhere  as  regards  the  quantitative  aspect  of 
the  question  so  clearly  established  by  Lavoisier. 

The  proportion  of  loss  which  a metal  undergoes 
on  ignition  was  made  the  basis  for  determining  its 
purity  and  we  find  in  the  law-books  an  arbitrary 
scale  fixed.  Thus  according  to  Yajnavalkya  ‘gold  is- 
unaffected  bv  tire,  while  one  hundred  parts  by 
weight  of  silver,  tin  and  copper  lose  (lit.  undergo 
decay  to  the  extent  of  ) two,  eight  and  fifteen 
parts  respectively.  * 1 his  is  to  be  taken  as  refer- 

ring not  to  the  roasting  (killing)  of  a metal  but 
simply  as  allowance  made  to  goldsmiths  and  other 
artisans  for  loss  incurred  in  the  shape  of  dross  &c. 
when  it  is  melted  in  a crucible. 

That  copper,  lead,  tin  and  other  base  metals 
when  repeatedly  calcined  are  completely 
reduced  to  their  calces  was  well  known  as  will  be  . 
seen  throughout  the  body  of  the  texts.  The  passage 
from  Rase  ndra- child  am  am  (p.  14)  deserves  some 
notice.  Lead  of  the  weight  of  30  palas  is  to  be 
calcined  till  its  weight  is  reduced  to  a karsha  (=4 
pal  a).  Even  if  it  be  calcined  now  one  thousand- 
times,  it  will  not  undergo  further  reduction  in  weight. 
Our  author  evidently  had  his  experience  of  lead 
derived  from  argentiferous  galena, which  would  leave 
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a residue  in  the  shape  of  a ‘‘button’ ' of  silver  after 
the  lead  had  been  cupelled  off.  * 


* Similar  confusion  prevailed  in  Europe  up  till  the  end  of 
the  17th  century.  The  following  extract  from  Robert  Boyle’s 
“Concerning  the  Unsuccessfulness  of  Experiments”  will  make 
the  point  clear. 

‘‘Having,  upon  occasion,  had  the  curiosity  not  long  since 
to  visit  some  mines  of  lead  and  other  metals,  I find  that  there 
is  a great  difference,  and  discernible  even  to  the  eye,  betwixt 
the  several  ores  ; for  instance,  of  lead,  some  of  which  I can 
show  you  so  like  steel,  and  so  unlike  common  lead-ore,  that  the 
workmen  upon  that  account  are  pleased  to  call  it  steel-ore. 
which  being  of  more  difficult  fusion  than  ordinary,  they  are 
wont  to  mix  it  with  other  ore,  which  they  call  firm-ore,  to  faci- 
litate the  melting  of  it.  And  I likewise  took  notice  of  an  ore, 
which  for  its  aptness  to  vitrify,  and  serve  the  potters  to  glaze 
their  earthen  vessels,  the  miners  call  pottern-ore,  and  sell  it 
(at  least  where  I saw  it  digged  up)  dearer  than  other  ore,  from 
which  it  differs  both  visibly  enough, and  as  the  workmen  affirm 
in  divers  other  (and  those  less  obvious)  qualities  ; and  yet  all 
these  ores,  after  fusion,  do  pass  indiscriminately  under  the 
name  and  notion  of  lead.  In  which  therefore  it  is  no  wonder, 
that  severer  inquiries  find  a great  deal  of  disparity,  1 remem- 
ber I did  not  long  since  cause  some  lead-ore  to  be  tried,  which 
being  the  most  promising  that  ever  I saw,  made  me  suppose 
it  might  contain  some  considerable  quantity  of  silver  : but 
though  it  proved  so  rich  in  lead,  as  to  yield  after  the  rate  of 
seventy  pound  to  the  hundred,  yet  one  of  the  most  expert 
artists  in  Europe  could  not  extract  one  grain  of  silver  out  of 
it  ; whereas  the  lead  of  very  many  mines,  being  skilfully  ex- 
amined, will  leave  behind  it,  upon  the  test,  a proportion  of  pure 
silver.  And  though  this  quantity  of  silver  be  not  considerable 
enough  to  make  such  mines  as  yield  it  pass  for  silver  mines 
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Antimony. 

Although  there  is  no  direct  recognition  of  anti- 
mony as  a distinct  metal,  some  sort  of  allusion  to  it 
as  a variety  of  lead  is  not  wanting.  The  reason 
why  antimony  was  often  confounded  with  lead  is 
that  at  first  sight  stibnite  may  be  mistaken  for 
galena.  Tne  mineral  sauviranjana  or  nilanjana  was 
thus  indiscriminately  applied  both  to  the  sulphides 
of  antimony  and  of  lead  ( cf.  vol.  i.,  pp.  93-95  ) 
That  nilanjana  contained  a new  metal  was  often 
suspected  though  its  nature  was  not  properly  under- 
stood. Thus  in  Rasendra-chudama«i  we  have  ‘''nilan- 
jana, mined  with  tlksh;/a  (cast  iron),  and  heated 
several  times  yields  a superior  kind  of  lead  w hich 
is  readily  fusible  and  is  of  mild  black  colour/'* * 

(or,  as  we  arc  wont  to  call  them  inines-royal)  because  thcsilver 
will  not  quit  the  cost  of  extracting  it  ; yet  such  mines  though 
they  pass  but  for  lead  mines  with  the  metalist,  may  appear  to 
be  mixt  mines  to  the  naturalist,  who  may  meet  with  divers  ex- 
periments, wherein  the  little  silver  that  is  in  them,  may  make 
their  lead  operate  differently  from  that  of  tho^c  ores,  which  are 
wholly  destitute  of  silver.” — Edition  of  1772,  p.323. 

* Vide  Sans,  texts,  p.  52.  The  identical  distich  occurs  also 
in  R.  R.  S.  Cf.  vol.  1.  p.  119.  Cf  also  ‘ But  to  detain  you  no 
longer  on  this  subject,  give  me  only  leave  to  strengthen  the 
paradox  I.  have  proposed,  by  the  authority  of  that  great  and  can- 
did chymist  Basilius  Valentinus,  who  speaking  of  antimony, 
after  he  hath  told  us,  that  there  are  several  kinds  of  it,  and 
especially  two  ; the  one  more  mercurial  and  of  a golden  property, 
witnessed  by  the  shining  streaks  or  beams  it  abounds  with;  the 
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The  preparation  known  as 
Svarnasindura  or  makaradhvaja. 

As  the  “law  of  definite  proportion"'  was  un- 
known to  the  ancients,  tedious  processes  were 
resorted  to  for  the  complete  conversion  of  mercury 
into  its  sulphide.  “Makaradhvaja”  even  at  the 
present  day  is  a favourite  remedy  with  the  Hindu 
physicians  of  the  Ayurvedic  school.* *  Let  us  follow 
the  recipe  as  given  in  Rasendra-chintamawi : “when 
quicksilver  is  killed  with  an  equal  weight  of 
purified  sulphur,  it  becomes  hundred  times  more 
efficacious  ; when  it  is  killed  with  twice  its  weight 
of  sulphur  it  cures  leprosy  ; when  it  is  killed  with 
thrice  its  weight  of  sulphur  it  cures  mental 
langour  ; when  it  is  killed  with  four  times  its 
weight  of  sulphur  it  removes  grey  hair  and 
wrinkles  ; when  it  is  killed  with  five  times  its 

other  more  full  of  sulphur,  but  destitute  of  the  golden  nature 
that  enriches  the  former  ; adds,  that  there  is  such  a different 
goodness  betwixt  the  several  sorts  of  antimony,  as  there  is  be- 
twixt the  several  sorts  cf  flesh  or  fish,  which,  though  agreeing 
in  name  and,  if  you  please,  in  nature,  do  exceedingly  differ  in 
point  of  goodness,  which  brings  into  my  mind  the  great 
difference  which  I have  found,  even  visible  to  the  eye,  betwixt 
the  several  sorts  of  Antimony.” — 3oyle’s  work— l.c.  p.  324. 

* If  we  take  the  historical  meaning  of  the  term  “A'yurvedic* ' 
the  above  preparation  cannot  lay  claim  to  this  distinction,  for 
it  was  unknown  at  the  time  of  the  Charaka  and  the  Susruta 
and  was  introduced  into  the  Materia  Medica  during  the 
Tantric  period. 
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weight  of  sulphur  it  cures  consumption  ; and 
when  it  is  killed  with  six  times  its  weight  of  sul- 
phur it  is  a panacea  for  all  the  ills  that  flesh  is 
heir  to.  * Now  25  parts  by  weight  of  mercury  can 
only  take  up  (/.  c.  combine  with)  4 parts  by  weight 
of  sulphur  ■ the  excess  of  sulphur  simply  sublimes 
off  unchanged.  In  the  actual  preparation  of  svar/za- 
sindura  (Lit.  vermilion  with  gold)  the  mercury  is 
first  made  into  an  amalgam  with  thin  gold  leaves 
and  then  repeatedly  rubbed  in  a mortar  with 
sulphur.  During  the  process  of  sublimation 
the  excess  of  sulphur  volatilises  off  as  we 
have  already  explained  and  the  gold  in  fine  parti- 
cles remains  behind  as  a residue.  The  lustrous, 
crystalline,  reddish  brown  sublimate,  which  collects 
nearest  the  source  of  heat,  t has  the  formula 
HgS.  As  there  is  an  erroneous  impression  about 
the  composition  of  this  drug  even  among  educated 
people  in  this  country  we  give  below  the  results 


* g<sr  g 5?)*'  \w.  \ 
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f Gopalakrishaa  very  properly  lays  particular  stress 
upon  this  point. 

g qff-t  «i^g  1 

qmg  11  1 


HINDU  CHEMISTRY 


57 


of  analysis  of  a sample  of  ‘‘mercury  killed  with 
six  times  its  weight  of  sulphur  along  with  gold. 


Identification  of  metals  by  their 

colouration  of  flames. 

Prominent  attention  should  be  drawn  to  the 
following  extract  from  Rasarwava  (Vol.  i.  p.68.) 

“Copper  yields  a blue  flame *  * * 

that  of  the  Tin  is  pigeon-coloured  ; that  of  the  Lead  is 
pale-tinted”  * * * * * 

We  are  not  aware  of  similar  tests  being  applied 
anywhere  at  such  an  early  period  as  a qualitative 
test  for  metals. 


The  age  of  Bhikshu  GOvindathe 
author  of  Rasahridaya. 

There  is  a belief  current  in  some  parts  of  the 
Deccan  that  our  Govinda  is  no  other  than  the  cele- 
brated teacher  of  Tail  kara  chary  a.  t If  there  be 
any  historical  foundation  for  the  belief  Govinda 

* Percentage  of  sulphur  found  = I3'S9  ; the  calculated 
amount  being  1379  ; not  a trace  of  gold  could  be  detected. 

-j-  The  following  .S’lokas  are  cited  from  Nai'ikaradigvijaya 
in  support  of  the  above  : — 

*r?T3T  *1  SWTia;  I 
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should  no  doubt  be  placed  in  the  8th  century 
A.  D.  Apart  altogether  from  the  question  whether 
at  such  an  early  date  the  progress  of  chemical 
knowledge  as  revealed  in  Rasahmlaya  had  been 
attained  in  India,  the  colophon  at  the  end  of  the 
work  would  tell  against  such  an  hypothesis  (Intro, 
bii).  The  author  distinctly  states  that  lie  wrote 
his  book  under  the  auspices  of  the  king  of  the 
lviratas  and  even  throws  out  a hint  that  he  was 
of  the  Buddhist  persuasion.  We  have  no  valid 
reasons  to  believe  that  .Sankara,  the  sturdy  cham- 
pion of  Brahminical  faith  and  the  mighty  dialecti- 
cian, whose  activity  proved  the  ruin  of  Buddhism 
in  India  should  have  sat  at  the  feet  of  a Guru  of  the 
opposite  creed. 


53 m:  wnTgrt:  ?r:  i 

1V«r  jfr?RRT  ^ tang^rcii 

TJsjI'jT  clKj  f-jicij  * 41  * «= 

verses  and  i 

In  the  above  Nlokas  Govindanatha  Mu  i is  stated  to  be 
the  preceptor  of  .S'ankara,  the  former  being'  himself  llic  pupil 
of  Goudapada,  who  in  li i s turn  was  a pupil  of  Suk  adeva,  son  of 
Vyiisa,  the  well-known  compiler  of  the  \ evias.  The  Govir.da 
natha  of  the  text  has  been  confounded  by  the  commentator, 
Dhanapati  Suri,  with  the  Buddhist  Govinda.  It  is  scarcely 
necessary  to  take  serious  notice  of  the  chronological  perspec- 
tive of  the  author  of  the  .Vahkaradigvijaya. 
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The  Mechanical,  Physical  and 
Chemical  Theories  of  the 
Ancient  Hindus^ 

(By  Principal  B.  N ’.  Seal ) 

I propose  in  this  paper  to  give  a synoptic 
view  of  the  mechanical,  physical  and  chemical 
theories  of  the  ancient  Hindus.  A chronological 
survey,  even  if  the  materials  for  it  were  available, 
would  be  here  of  little  account.  The  origins  of 
Hindu  natural  philosophy  in  the  speculations  of 
the  luahma/zas  and  the  Upanishadp  or  in  the  my- 
thology of  the  Pur&zzas,  however  interesting  from 
the  standpoint  of  1 cultur-geschichte do  not  come 
within  the  scope  of  the  present  exposition,  which 
relates  to  the  results  of  systematic  thought  as 
directed  to  the  phenomena  and  processes  of  Nature. 
I have  therefore  confined  myself  to  an  account  of 
natural  philosophy  as  expounded  in  the  principal 
systems  of  Hindu  thought.  The  Saiikhya-Patan- 
jala  system  accounts  for  the  Universe  on  principles 
of  cosmic  evolution,  the  VaUeshika-Nyaya  lays  down 
the  methodology  of  science,  and  elaborates  the  con- 
cepts of  mechanics,  physics  and  chemistry.  The 
Vedanta,  the  Purva-Mfma/zzsa,  and  ' n a less  degree, 
the  Bauddha,  the  Jaina.  and  the  Charvaka  systems, 
make  incidental  contributions  on  points  of  special 
interest,  but  their  main  value  in  this  regard  is 
critical  and  negative.  The  principal  authorities 
followed  in  this  account, — the  Vyasa  Bhashya  on 
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Patahjali’s  sutras,  the  Sawhita  of  Charaka  the 
Bhashya  of  Pra.vastapada,  the  Vartika  of  Udyota- 
kara,  and  tlie  Vri hat  Sawhita  of  Varahamihira, — 
all  centre  round  the  Hindu  Renaissance,  the  begin- 
nings of  the  anti-Buddhist  reaction,  in  the  fourth,  fifth 
and  sixth  centuries  of  the  Christian  era.  Whenever 
J have  made  use  of  later  authors,  c.g.  Rumania, 
Sankara,  Sndliara,  Vachaspati,  Udayana,  Bhaskara, 
Jayanta,  Varavara,  Raghunatha,  Vijhanabhikshu  &c., 
I have  taken  care  to  see  (except  where  the  opposite 
is  expressly  mentioned  ) that  no  idea  is  surrepti- 
tiously introduced  which  is  not  explicitly  contained 
.in  the  earlier  authors. 

The  Sah khya-Patanj ala  System. — This  system 
possesses  a unique  interest  in  the  history  of 
thought  as  embodying  the  earliest  clear  and  com- 
prehensive account  of  the  process  of  cosmic  evolu- 
tion, viewed  not  as  a mere  metaphysical  specula- 
tion but  as  a scientific  principle  based  on  the 
conservation,  the  transformation,  and  the  dissipa- 
tion of  Energy, 

Prakriti — the  ultimate  ground  : — 1 he  mani- 
fested world  is  traced  in  the  Sahkhya  to  an  un- 
manifested ground,  Prakr/ti,  which  is  conceived 
as  formless  and  undifferentiated,  limitless  and 
ubiquitous,  indestructible  and  undecaying,  un- 
grounded and  uncontrolled,  without  beginning 
and  without  end.  But  the  unity  oi  Prakr/ti  is 
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a mere  abstraction  ; it  is  in  reality  an  undifferentiated, 
manifold,  an  indeterminate  infinite  continuum 
of  infinitesimal  Reals,  dliese  Reals,  termed  Gu//as, 
mav  bv  another  abstraction  be  classed  under  three 

j J # 

heads,  (i)  iSattva,  the  Essence  which  manifests- 
itself  in  a phenomenon,  and  which  is  characterised 
bv  this  tendency  to  manifestation,  the  Essence, 
in  other  words,  which  serves  as  the  medium  lor 
the  reflection  of  Intelligence,  (2)  Rajas,  Energy, 
that  which  is  efficient  in  a phenomenon,  and  is- 
characterised  by  a tendency  to  do  work,  or  over- 
come resistance,  and  (3)  Tamas,.  mass  or  inertia, 
which  counteracts  the  tendency  of  Rajas  to  do 
work,  and  of  Sattva  to  conscious  manifestation. 

The  ultimate  factors  of  the  Universe,  then,  are 
(1)  Essence,  or  intelligence-stuff,  (2)  Energy,, 
and  (3)  Matter,  characterised  by  mass  or  inertia. 

These  Gio/as  are  conceived  to  be  Reals,  sub- 
stantive entities, — not  however  as  self-subsistent  or 
independent  entities  ( ),  but  as  interdependent 

moments  in  every  Real  or  substantive  Existence. 

Even  Energy  is  substantive  in  this  sense.  1 he 
infinitesimals  of  Energy  do  not  possess  inertia  or 
gravity,  and  are  not  therefore  material,  but  they 
possess  quantum  and  extensity  ( ). 

The  very  nature  of  Energy  is  to  do  work,  to- 
overcome  resistance  ( ),  to  produce 

motion.  All  Energy  is  therefore  ultimately  kinetic. 
Even  potential  Energy  ( ) is  only 

the  Energy  of  motion  in  imperceptible  forms. 
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The  original  constituents  and  their  inter- 
action. Every  phenomenon,  it  has  been  ex- 
plained, consists  of  a three-fold  arche,  intelligible 
Essence,  Energy,  and  Mass.  In  intimate  union 
these  enter  into  things  as  essential  constitutive 
factors.  The  essence  of  a thing  (sattva)  is  that 
by  which  it  manifests  itself  to  intelligence,  and 
nothing  exists  without  such  manifestation  in  the 
Universe  of  Consciousness  ( ).  But  the 

Essence  is  only  one  of  three  moments.  It  does  not 
possess  mass  or  gravity,  it  neither  offers  resistance, 
nor  does  work  Next  there  is  the  element  of 
Tamas,  mass,  inertia,  matter-stuff,  which  offers 
resistance  to  motion  as  well  as  to  conscious  reflec- 
tion. ( fUT:  *1*  ). 

But  the  intelligence-stuff  and  the  matter-stuff 
cannot  do  any  work,  and  are  devoid  of  productive 
activty  in  them  elves.  All  work  comes  from 
Rajas,  the  principle  of  Energy,  which  overcomes 
the  resistance  of  matter,  and  supplies  even  In- 
telligence with  the  Energy  which  it  requires  for  its 
own  work  of  conscious  regulation  and  adaptation. 

The  Gu/zas  are  always  uniting,  separating, 
unitino-  ao'ain.  ( 

c)  SJ 

qi  ).  Everything  in  the  world  results  from 

their  peculiar  arrangement  and  combination. 
Varying  quantities  of  Essence,  Energy  and  Mass, 
in  varied  groupings,  act  on  one  another,  and 
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through  their  mutual  interaction  and  interdepen- 
dence  evolve  from  the  indefinite  or  qualitatively 
indeterminate  to  the  definite  or  qualitatively  deter- 
minate. ( <1%  w: 

grnfidr?n|^?r.i— - atRtvnw  ) But  though  co- 

operating to  produce  the  world  of  effects,  these 
divers  moments  with  divers  tendencies  never 
coalesce.  In  the  phenomenal  product  whatever 
Energv  there  is  is  due  to  the  element  of  Rajas, 
and  Rajas  alone  ; all  matter,  resistance,  stability  is 
due  to  Tanias,  and  all  conscious  manifestation 
to  Sattva.  ( -sareww  1 

ibid, — 5*3 i smq:  on 

«!^T  ibid  ). 

The  nature  of  the  interaction  is  peculiar.  n 
order  that  there  may  be  evolution  with  transforma- 
tion of  Energy,  there  must  be  a disturbance  of 
equilibrium,  a preponderance  of  either  Energy 
or  Mass- resistance,  or  Essence  over  the  other 
moments  The  particular  Guwa  which  happens  to 
be  predominant  in  any  phenomenon,  becomes 
manifest  in  that  phenomenon,  and  the  others  be- 
come latent,  though  their  presence  is  inferred  by 
their  effect.  For  example,  in  any  material  system 
at  rest,  the  Mass  is  patent,  the  Energy  latent,  and 
the  conscious  manifestation  sub-latent.  In  a 
moving  body,  the  Rajas,  Energy,  is  predominant 
(kinetic),  while  the  Mass  or  rather  the  Resistance 
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it  offers  is  overcome.  In  the  volitional  conscious- 
ness accompanied  with  movement,  the  transforma- 
tion of  Energy  ( or  work  done  by  Rajas  ) goes  hand 
in  hand  with  the  predominance  of  the  conscious 
manifestation,  while  the  matter-stuff  or  Mass-, 
though  latent,  is  to  be  inferred  from  the  resist- 
ance overcome, 

The  starting  point.  The  starting  point  in  the 
cosmic  history  is  a condition  of  equilibrium  or 
equipoise  consisting  in  a uniform  diffusion  of  the 
Reals.  The  tendencies  to  conscious  manifestation 
as  well  the  powers  of  doing  work  are  exactly  coun- 
terbalanced by  the  resistances  of  the  inertia  or  Mass-. 
The  process  of  cosmic  evolution  ( ) is  under 

arrest.  ( fl^fci:—  Pravachana-Sutra 

61,  Chap.  I. 

fffr  Rr*pr.— ) 
Beginning  of  Evolution.  The  transcendental  (non- 
mechanical ) influence  of  the  Purusha  ( the  Abso- 
lute ) puts  an  end  to  this  arrest,  and  initiates 
the  process  of  creation.  Evolution  begins  with  the 
disturbance  of  the  original  equilibrium.  How  this 
is  mechanically  brought  about  is  not  very  clear. 
A modern  expounder  of  the  Sankhya  supposes- 
that  the  particles  of  Sattva, Rajas,  and  Tamas  possess 
a natural  affinity  for  other  particles  of  their  own 
class,  and  that  when  the  transcendental  influence 
of  the  Purusha  ends  the  state  of  arrest,  the 
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affinity  comes  into  play,  breaks  up  the  uniform 
diffusion,  and  leads  to  unequal  aggregation,  and 
therefore,  to  the  relative  preponderance  of  one 
or  more  of  the  three  Guwas  over  the  others.  Thus 
commences  formative  combination  among  the 
Reals,  and  consequent  producave  activity.  ( *>^*T*r^ 

1 Chap,  f 

Sutra  66,  1 sftpftarrftai  sfawlsn** 

qfrsmftofw  1 «nn<ft9tq*»uifc*n 
^ ibid.  Sutra  1 28,  Chap.  I. ) 

Formation  of  wholes  or  systems — collocation  of 
Reals: — Creative  transformation  accompanied  with 
evolution  of  motion  ( qfr^sr^  ) and  work  done  by 
Energy  (fifisd)  cannot  take  place  without  a peculiar 
collocation  of  the  Reals  (Gu/*as.)  To  form  wholes 
or  systems  ( ),  it  is  essential  that  one  Gu«a 
should  for  the  moment  be  preponderant,  and  the 
others  co-operant.  And  this  cannot  be  without  an 
unequal  aggregation  which  overthrows  the  original' 
equilibrium  ( ), — in  other  words, 

without  unequal  forces  or  stresses  coming  into  play 
in  different  parts  of  the  system.  ( 1 ) 

vifspi  qGre^cffj *rfprra:  1 u ^ 

1 qffgft  on  karika  16.) 

The  Formula  of  Evolution — Differentiation  in 
Integration. — Evolution  (qfaum)  in  its  formal  aspect 
is  defined  as  differentiation  in  the  integrated 
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).  In  other  words,  the  process  of  Evolution  con- 
sists in  the  development  of  the  differentiated 
within  the  undifferentiated  ( of  the  deter- 
minate ( ) within  the  indeterminate  ( ),  ol 

the  coherent(spTr%f ) within  the  incoherent 
The  evolutionary  series  is  subject  to  a definite  law 
which  it  cannot  overstep  The  order' 

of  succession  is  not  from  the  whole  to  parts,  nor 
from  parts  to  the  whole, — but  ever  from  a relatively 
■less  differentiated,  less  determinate,  less  coherent 
whole  to  a relatively  more  differentiated,  more 
determinate,  more  coherent  whole.  That  the  pro- 
cess of  differentiation  evolves  out  of  homogeneity 
separate  or  unrelated  parts,  which  are  then  inte- 
grated into  a whole,,  and  that  this  whole  again 
breaks  up  bv  fresh  differentiation  into  isolated 
factors  for  a subsequent  redintegration,  and  so 
on  ad  infinitum,  is  a fundamental  misconception 
of  the  course  of  material  Evolution.  1 hat  the 
antithesis  stands  over  against  the  thesis,  and 
that  the  synthesis  supervenes  and  imposes  unitv 
ab  extra  on  these  two  independent  and  mutually 
hostile  moments  is  the  same  radical  misconception 
as  regards  the  dialectical  form  of  cosmic 
development.  On  the  Sankhya  view,  increasing 
differentiation  proceeds  pari  passu  with  increas- 
ing integration  within  the  evolving  whole,  so 
that  by  this  two-fold  process  what  was  an 
incoherent  indeterminate  homogeneous  whole 
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evolves  into  a coherent  determinate  heterogeneous 
whole. 

1 he  different  stadia  in  the  order  of  cosmic 
Evolution  are  characterised  as  follows  : — 

(i)  The  inconceivable,  the  unknowable,  the 
formless,  of  which  no  character  can  be 
predicated  ( ^b*np),  including  Prakr/ti, 
or  the  Reals  in  a state  of  equilibrium. 

I2)  1 he  knowable,  the  empirical  universe, 

cosmic  matter  of  Experience,  things  as 
matter  or  stuff  of  consciousness  ( — 

comprising  Mahat,  the  intelligible  Essence 
of  the  cosmos,  evolved  by  differentiation 
and  integration  within  the  formless, 
characterless,  inconceivable  Prakc/ti. 

(3)  Individuated  but  still  indeterminate  stuff 
bifurcating  into  two  series  — Subject-ex* 
perience  and  Object-experience. — compris- 
ing on  the  one  hand  the  indeterminate 
unity  of  apperception  or  the  empirical  Ego, 
as  the  co-ordinating  principle  of  the  Sub- 
ject-series ( ),  and  on  the  other  hand, 

the  indeterminate  material  potencies,  the 
subtile  vehicles  of  potential  Energy 

the  ultimate  subtile  cons'  ituents  of 
the  Object-series  (the  material  world).  The 
previous  stadium,  the  cosmic  matter  of 
Experience  (far,  evolves  within  itself, 
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by  differentiation  and  integration,  an 
individuated  but  still  indeterminate  stuff 
in  two  co-ordinated  series,  Subject  and 
Object. 

(4)  Determinate  stuff  ( ) evolved  within 

the  indeterminate  by  further  differentia- 
tion and  integration,  viz.,  in  the  series  ot 
Subject-experience,  sensory  and  motor  stuff  > 
and  in  the  Object  series,  a corresponding 
atomic  matter-stuff  actualismg  the  material 
potencies  in  the  form  of  specific  sensible 
Energies.  The  latter  includes  the  different 
classes  of  Paramarcus,  the  different  kinds- 
of  atomic  constituents  of  different  kinds- 
of  gross  matter  ( ). 

45)  Coherent  and  integrated  matter-stuff,  in- 
dividual substances,  characterised  by 
generic  and  specific  properties,  which 
however  are  not  rigidly  fixed,  but  fluent 
being  subject  to  a three-fold  change  and 
constantly  evolving, 

saifafa  stn-WTO,  Sutra  44,  Chap.  III. 

wf,  ibid,  ). 

(6)  And  so  the  cosmic  series  moves  on  in 
ascending  stages  of  unstable  equilibrium 
( until  the  reverse  course  of 

equilibriation  and  dissipation  of  Energy 
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(»j^3TqfT«in*T  and  *n*nnn«n),  which  even  now 
constantly  accompanies  the  evolution  and 
transformation  of  Energy,  completes  the 
disintegration  of  the  universe  into  its  ori- 
ginal  unmanifested  ground,  the  unknow- 
able Prakr/ti. 

The  order  of  Cosmic  Evolution  according  to  the 
(Sutra  19,  Pada  II)  is  shown  below,  in  a 
tabular  form  : — 

Prakr/ti,  the  unmanifested  unknowable  ground 


Cosmic  matter  of  experience  ( fw  ) 


Subject  series  ( ) 

Individuated  indeter- 
minate mind-stuff 
(unity  of  appercep- 
tion, empirical  Ego, 


Determinate  mind-stuff” 
( fqsra  ) sensory  and 
motor  psychoses,  etc. 

and 


X 

Object  series  ( ) 

Individuated  but  in- 
determinate matter-stuff 
(subtile  material  poten- 
cies, ( cTOT*  ) 


Determinate  matter-stuff 
( faJrci ) atomic  and  mole- 
cular constituents  of  gross 
matter  ( ) 
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Coherent  and  integrated 
matter- stuff  ( 
wm:  ) 

Individual  substances, 
with  generic  and  specific 
characters  subject  to  con- 
stant change  or  evolution 
c.g.  inorganic  objects 
composed  of  atoms  or 
molecules  ( ),  vege- 
table organisms  ( ), 

animal  organisms  (sift?:) 

( WW.  viftf 

Su- 
tra 44,  Pada  III). 

^ cirf  sHTUrraira:,  qiffasrcn: 

qf?^T?TPF?Tf^g?irrr,  fts?t  iptuggif"? 

, vr  f=?3TW.  HT  fT^I^TTrfe  ^91^  ^*Tcr»tn* 
^wjRbrnTT^r  1 C*rn&WT*5r,  Sutra  19,  Pada  II.) 

N.B. — The  usual  order  given  in  the  Sankhya 
compendiums  is  as  follows  : — Prakr/ii,  Mahat, 
Ahankara, — and  then  the  bifurcation,  viz.  11 
organs  sensorv,  motor  and  commop  sensori-motor 
from  Rajasic  Ahankara,  and  Tanmatras  from 
Tamasic  Ahankara,— and  finally  the  Parama/ms  of 
the  Sthula-Bhutas. 

The  conservation  of  Energy  (and  ot  Mass) — the 
transformation  of  Energy  : — 

The  Gu//as  ^Reals),  though  assuming  an  infinite 
diversity  of  forms  and  powers,  can  neither  be  created 
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nor  destroyed.  The  totality  of  the  Mass  (lamas), 
as  well  as  of  Energy  (Rajas)  remains  constant,  if  we 
rake  account  both  of  the  manifested  and  the  unmani- 
fested, the  actual  and  the  potential.  But  the  indivi- 
dual products  of  the  evolutionary  process,  the  con- 
crete phenomenal  modes  resulting  from  the  combin- 
ed action  of  the  original  Mass,  Energy  and  Essence, 
are  subject  to  addition  and  subtraction.  growth 
and  decay,  which  are  only  due  to  changes  ol  collo- 
cation, and  consequent  changes  of  state  from  t lie 
potential  to  the  actual,  (in  other  words,  from  the 
future  to  the  present  aud  from  the  present  to  the 
past,  in  a time  series,)— changes,  which  are  illu- 
sorily ascribed  to  the  R^als  themselves  The  differ- 
ent collocations  of  Mass  and  Energy  give  birth  to  the 
divers  powers  ot  things,  the  various  tonus  ot  Energy 
which  may  be  classedas  like  and  unlike  ; indeed  the 
course  of  Evolution  from  the  Reals  conforms  to  a 
fixed  law,  not  only  as  regards  the  order  of  succes- 
sion,  but  also  as  regards  the  appearance  (and 
mutual  relations)  of  like  and  unlike  Energies.  And 
this  transformation  is  constantly  going  on, — the 
course  of  Evolution  is  not  arrested  for  a moment. 

*J*TJT*g  *T  Tlq^tiq^  ^fwifiuTq 

Sutra  19,  Pada  II.)  qfr<!nf?rf*T*mT 
1 1 ( ibid . Sutra 

13,  Pada  IV.)  q?t  W- 

ibid.  Sutra  19,  Pada  11.)  qf^mq^fawn  ( sjruust, 
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Sutra  19,  Pada  II.  ) uftimwa  %g:  ( Patanjali 

Sutra  15,  Pada  III.)  nasfa: 

*n=rf?TB^  1 

The  doctrine  of  Causation,  a corollary  from  the 
conservation  and  transformation  of  Energy  : — the 
principle  of  collocation — the  storing-up  and  the 
liberation  of  Energy  : — 

The  Sankhya  view  of  causation  follows  at  once 
as  a corollary  from  this  doctrine  of  the  conservation 
and  transformation  of  Energy.  As  the  total  Energy 
remains  the  same,  while  the  world  is  constantly 
evolving,  cause  and  effect  are  only  more  or  less 
evolved  forms  of  the  same  ultimate  Energy.  1 he 
sum  of  effects  exists  in  the  sum  of  causes  in  a poten- 
tial (or  un-evolved)  form.  The  grouping  or  colloca- 
tion alone  changes,  and  this  brings  on  the  mani- 
festation of  the  latent  powers  of  the  Guwas  but 
without  creation  of  anything  new.  What  is  called 
the  (material)  cause  or  sum  of  material  causes  is 
only  the  power  which  is  efficient  in  the  production 
or  rather  the  vehicle  of  the  power.  This  power  is 
the  unmanifested  (or  potential)  form  of  the  Energy 
set  free  (,  ) hi  the  effect*  But  the  con- 

comitant conditions  are  necessary  to  call  forth 
the  so-called  material  cause  into  activity.  W hen  the 
favourable  combination  or  co-operation  of  con- 
comitants is  wanting,  there  is  no  manifestation  of 
the  effect,  The  question  is — what  is  the  aid  w hich 
the  concomitant  conditions  render  to  the  deter- 
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ruination  (and  production)  of  the  effect  existing  in 
potency  in  its  material  cause  ? First  there  is  the 
merely  mechanical  view  as  illustrated  by  some  com- 
monplace examples,  e.g.,  the  manifestation  of  the 
ligure  of  the  statue  in  the  marble  block  by  the 
causal  efficiency  of  the  sculptor's  art,  or  of  the  oil 
in  the  linseed  by  pressing,  or  of  the  grain  of  rice 
out  of  the  paddy  by  the  process  of  husking.  In 
these  cases  the  manifestation  of  an  effect  is  only 
its  passage  from  potentiality  to  actuality,  a 
stadium  in  the  process  of  evolution  from  possible 
(future)  existence  to  actual  (present)  existence  ; 
and  the  concomitant  condition  ( ) or 

efficient  cause  ( ) , the  sculptor’s 

chiselling,  the  pressing,  the  husking,  is  a sort  ol 
mechanical  or  instrumental  help  to  this  passage  or 
transition.  i at  wi®f«r 

^l*TI»T<rnqWT  tr^  | ^ qq  fqirq:  flisr  qfTTitr  fqafq:) 

i ( Sutra  1 lo, 

Chap.  I. ) ^fwsyfur.  i qfi^snTqmsffi 

arsuifcn  w fai5?wvg«i 4ff-qr- 
aiiqTTnr  ^ *W«RT®q|*si 

^ I ( Sutra  129,  Chap.  I.) 

These  mechanical  examples  of  the  Kapila- 
Sahkhya  have  the  merit  of  simplicity,  but  the 
Patanjali-Sankhya  brushes  them  aside,  and  ex- 
plains causation  on  the  basis  of  the  conserva- 
tion and  transformation  of  Energy,  advancing  it 
as  the  liberation  of  potential  Energy  existing 
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stored  up  in  a Gu/za  collocation,  (the  sum  of 
material  causes)  the  liberation  following  on  the 
action  of  the  proximate  efficient  cause,  or  con- 
comitant  condition  (fafaffqriT^). 

The  causal  operation  of  concomitant  conditions 
(efficient  causes)  lies  only  in  this  that  they  supply 
a physical  stimulus  which  liberates  the  potential 
Energy  stored-up  in  a given  collocation.  Every- 
thing in  the  phenomenal  vvorld  is  but  a special 
collocation  of  the  ultimate  Reals  (Energy,  Mass- 
and  Essence).  The  sum  of  (material)  causes 
potentially  contains  the  Energy  manifested  in  the 
sum  of  effects  ; and  in  the  passage  from  potency 
to  actualisation,  the  effeccuating  condition  (the 
concomitant  cause.)  when  it  is  itself  accomplished, 
is  only  a step  in  the  evolutionary  series,  which 
adds  a specific  stimulus,  and  renders  determinate 
that  which  was  previously  indeterminate.  When 
the  effectuating  condition  is  added  to  the  sum  of 
material  conditions,  in  a given  collocation,  all  that 
happens  is  that  a stimulus  is  imparted,  which  re- 
moves the  arrest,  disturbs  the  relatively  stable 
equilibrium,  and  brings  on  a liberation  of  Energy 
(■^cTifaatfai  ) together  with  a fresh  collocation 

(simvnw,  Sutra  13,  Pada  I\  .)  fafafa 

*T  ^Tjocjfq^3T%  I fa 3 fafa^  ^fafaqtW 

bfaqpiw'T  qnfa  1 1 ( Sutra  1 2,. 

Pada  IV.) 
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Describing  the  production  of  bodies  ('organic 
vehicles';  for  individual  souls,  out  of  matter  of 
Prakr/ci,  under  the  influence  of  their  merit  and 
demerit,  as  concomitant  conditions,  Patahjali 
points  out  that  non-material  concomitants  like 
merit  and  demerit  do  not  supply  any  moving  force 
or  Energy  to  the  sum  of  material  conditions,  but 
only  remove  the  arrest  (the  state  of  relatively 
stable  equilibrium)  in  a given  collocation,  even  as 
the  owner  of  a field  removes  the  barrier  in  flood- 
ing his  field  from  a reservoir  of  water.  This  des- 
cription is  intended  to  represent  the  super-physical 
influence  of  non-material  concomitants  (or  causes) 
like  volition,  merit  and  demerit,  etc.,  but  the 
causal  operation  of  a material  concomitant  condi- 
tion is  essentially  the  same  ; — there  is  the  same 
reservoir  of  stored-up  Energy  in  a given  colloca- 
tion,— the  same  condition  of  arrest  or  relatively 
stable  equilibrium, — the  same  liberation  of  the 
stored-up  potential  Energy  which  flows  along  the 
line  of  least  resistance  : — the  only  difference  be- 
ing that  in  the  case  of  material  concomitants  the 
stimulus  which  removes  the  arrest  is  physical, 
instead  of  being  transcendental  as  in  the  case  of 
lion-material  causes  like  will,  merit  and  demerit, etc. 

The  Vyasa-bhashya  helps  us  to  a clear  mental 
representation  of  the  details  of  this  process,  being 
perhaps  the  finest  example  before  Newton  of  the 
■xercise  of  a Scientific  Imagination,  and  as  mentor- 
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able  as  any  in  the  whole  history  of  thought 
■containing  as  it  does  the  theory  of  potentials  as  in 
a nutshell  : — As  the  owner  of  manv  fields  can 

J 

irrigate,  from  a field  which  is  already  flooded, 
others  of  the  same  or  a lower  level,  without 
forcing  the  waters  thereto  with  his  hands,  and 
merely  by  making  an  opening  in  the  barrier  or 
dyke,  on  which  the  waters  rush  in  by  their  own 
force  ; — or  further,  as  the  same  person  cannot 
force  these  waters,  or  the  earthy  matters  held 
in  solution  therein,  into  the  roots  of  the  rice 
plants,  but  only  removes  the  obstructive  grasses 
and  weeds,  on  which  the  fluids  of  their  own 
power  enter  the  roots  ; — such  is  the  action  of  an 

effectuating  condition  ( ) added  to  a sum 

of  material  causes  or  conditions. 

<TcT.  i (Palau  jali 

Sutra  3,  Pada  LV.)  ^ aw  fiwua 

ijwa  %?it  fwer  ai  f*mcrr  ai 

Chain  of  Causation — fixed  order.  — 1 he  order 
of  Evolution  with  the  transformation  of  the  Ener- 
gies follows  a definite  law.  The  unalterable  chain 
of  causes  and  effects  in  the  phenomenal  world  illus- 
trates this  fixed  order.  But  though  the  cosmic 
order  is  one  and  fixed,  it  comprehends  divers 
series  arising  from  different  combinations  of  the 
original  Gfu^as,  which  constitute  subordinate  or 

particular  laws  of  cause  and  effect.  0+11*1^  qfcmmww 
'tg*.,  Patanjali  Sutra  15,  Pada  III.  ) 
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What  we  call  the  qualities  of  things  are  only 
modes  of  Energy  acting  in  those  collocations. 

(srrawiw.  Sutra  14,  Pada  III.)  % ^ sn*T- 

’dWI’Tf  5Sfa'f*WNf%fa 
q^itmi  1 (sirew®,  Sutra  3,  Pada  IV.)  And 

these  various  Energies  are  sometimes  actual 
(kinetic),  sometimes  potential,  rising  to  actuality, 
and  sometimes  sublatent,  subsiding  from  actuality 
into  sublatency.  In  fact,  the  original  Energy  is  one 
and  ubiquitous,  and  everything  therefore  exists  in 
everything  else,  potentialiter  ( ), 

without  prejudice  to  the  generic  and  specific 
differences  of  things  ( ) Inor- 

ganic matter,  vegetable  organisms,  and  animal 
organisms  are  essentially  and  ultimately  one 
qiR.«nf*T^'  ^ rTHjj  SfTWT^TT 

«3TqTq)  so  far  as  Mass  and  Energy  are  concerned, but 
the  varied  forms  of  Energy  and  the  generic  and 
specific  qualities  (or  properties)  of  things,  which 
are  but  modes  of  Energy,  follow  a definite  unal- 
terable law  in  the  order  of  their  appearance  and  suc- 
cession, under  conditions  of  space,  time,  mode  and 
causality,  and  hence  all  effects  do  not  manifest 
themselves  at  once  ^qn^iqnTfafafnqq*uq  *r 

( ibid.  Sutra  14,  Pada  III.  ) 
gl  •qqjw  ^ a*?  si  *t:  1 fq^:  g z ^qsn^ 

^^qf?^mqi»T:  1 ^UTcwiwirj  q^JTi’T- 

?03T  fq^5P?  ^qcftcTVrrW^^r  I ( sqreviTW,. 

Sutra,  15,  Pada  III.  ) 
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Time,  Space,  and  the  Causal  Series  : — 

A Tanmatra  (infra-atomic  particle  of  subtile 
matter)  is  conceived  by  our  understanding  to 
-stand  in  three  relations — (i)  position  in  Space 
(2)  position  in  the  Time-series  («ffT^i<dwa) 
and  (3)  position  in  the  causal  series  ( ) 

These  three  relations  are  the  work  of  the  in- 
tuitive stage  of  knowledge  as  opposed  to  the  con- 
ceptual ( as  opposed  to  ) 

But  this  is  not  the  pure  relationless  intuition  ot 
Reality  ( f«rf°^TTT  ) which  may  be 

termed  intellectual  intuition,  but  the  intuition 
that  imposes  its  forms  on  the  Real  substrate 
( ) or  in  other  words  empirical 

intuition.  pp? 

«U  *TI  freJ'sqH  I fT^rfq  c^f%f3T7iT'5jrT3 

Sutra.  44,  Pada  I.  ) 

Infinite  Time  is  a non-entity  objectively  con- 
sidered, being  only  a construction  of  the  Under- 
standing ) based  on  the  relation  of 

antecedence  and  sequence,  in  which  the  members 
of  the  phenomenal  series  are  intuited  to  stand  to 
one  another.  1 hese  phenomenal  changes  as 
intuited  by  us  in  the  empirical  consciousness 
fall  into  a series,  which  the  Understanding  con- 
ceives, as  order  in  Time.  The  Time-series, 
then,  is  a schema  of  die  Understanding  for 
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representing  the  course  of  Evolution.  I he 
schema  of  the  Understanding  supervenes  on 
the  phenomenal  world  as  order  in  time,  and  hence 
in  the  empirical  consciousness  the  1 ime-series 
appears  to  have  an  objective  reality,  and  to  torm 
a continuum.  As  there  is  an  ultimate  and  irreduci- 
ble unit  of  extensive  quantity  ( ) in  the 

Gu/zas  or  infinitesimal  Reals  of  Prakrzti,  which  are 
without  constituent  parts,  so  the  moment  may  be 
conceived  as  the  ultimate  and  irreducible  unit  of 
this  time-continuum  as  represented  in  the  empi- 
rical conciousness.  A moment  therefore  cannot 
be  thought  of  as  containing  any  parts  standing 
in  the  relation  of  antecedence  and  sequence.  If 
change  is  represented  by  the  Time-series,  a 

moment  as  the  unit  of  time  may  be  supposed  to 
represent  the  unit  of  change.  Now  all  physical 
change  may  be  reduced  to  the  motion  of  atoms 
in  Space,  and  we  may  therefore  define  the  moment 
as  representing  the  ultimate  unit  of  such  change 
— viz.,  the  (instantaneous)  transit  of  an  atom 

(or  rather  a Tanmatra)  from  one  point  in  Space 

to  the  next  succeeding  point.  Even  an  atom 

has  constituent  parts  (the  Tanmatras),  and  hence 
an  atom  must  take  more  than  one  moment  to 
change  its  position.  The  motion  of  that  which 
is  absolutely  simple  and  without  parts  from  one 
point  in  Space  to  the  next  must  be  instantaneous, 
and  conceived  as  the  absolute  unit  of  chang*. 
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( and  therefore  of  time,  to.)  If  this  is  held  to  be  an 
irreducible  absolute  unit,  it  will  follow  that  what 
we  represent  as  the  time-continuum  is  really 
discrete.  Time  is  of  one  dimension.  Two  mo- 
ments cannot  co-exist.  Neither  does  any  series 
of  moments  exist  in  reality.  Order  in  Time  is 
nothing  but  the  relation  of  antecedence  and 
sequence,  between  the  moment  that  is,  and  the 
moment  that  went  just  before.  But  only  one 
moment,  the  present,  exists.  The  future  and  the 
past  have  no  meaning  apart  from  potential  and 
sublatent  phenomena.  One  kind  of  transformation, 
to  which  a thing  is  subject,  is  that  it  changes  from 
the  potential  to  the  actual,  and  from  the  actual  to- 
the  sublatent.  This  ma)  be  called  the  change  of 
mark  as  opposed  to  change  of  quality 

( ) and  the  change  due  to  duration  or 

lapse  of  time  ( TO*mrfTOT*T  ).  The  present  is 
the  mark  of  actuality,— the  future,  the  mark  of 
potentiality, — and  the  past,  of  sublatency,  in  a 
phenomenon.  Only  one  single  moment  is  actual, 
and  the  whole  Universe  evolves  in  that  one  single 
moment.  The  rest  is  but  potential  or  sublatent. 

i qlfTO:  i *r  ^ 

It  to)  «to:,  *r  to): 

j^T^ai  to«i  ^ 3i?c.  i ’JTO'.  to:  ^ 
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i s g «i*raifa*r:  ^n:  % qfrowf^rai 
i ^5t*r  ^T5fr:  qfw«wgwf?r,  tjgwwi^i: 

TH^ft  ^jfi;  I wsq^qsi^  ^aj  q^iq:  rrq  qT^iqqRqq®^; 
^<r.  i gr^mr  wt  wii*T  ^f%a:  q^ra:  ^ifsi  ^jwig 
sqqvqdcf  * W,  W.  I (^T^W^T, 

Sutra  52,  Pada  III.) 

Vijnana  bhikshu  points  out  that  this  does  not 
amount  to  a denial  of  Time.  It  means  that  time 
has  no  real  ^or  objective)  existence  apart  from  the 
‘moment’.  Hut  the  latter  is  real,  being  identical  with 
the  unit  of  change  in  phenomena  =^»q- 

TW^rm).  Hut  even  this  is  real  only  for  our  empirical 
( relative)  consciousness  ( afajd^ ),  which  intuites 
the  relation  of  antecedence  and  sequence  into  the 
evolving  Reals  (Gu«as),  in  the  stage  of  ‘empirical 
intuition’  W5*rarirai).  The  ‘intellectual  intui- 
tion' ( faf^rn  ) on  the  other  hand,  appre- 

hends the  Reals  as  they  are,  without  the  empirical 
imported  relations  of  (Space,  Time  and  Causality. 

Space  as  extension  and  Space  as  position 

Space  must  be  distinguished  as  Deja  (locus,  or 
rather  extension)  and  Dik  (relative  position).  Space 
(Dik)  as  the  totality  of  position,  or  assnorderof 
co-existent  points,  is  wholly  relative  to  the  Under- 
standing, like  order  in,  tirrje,  .being  constructed  on 
the  ba^is  of  relations  of  position  intuited  by  our 
empirical  .(or  relative),  consciousness.  But  there 
is  this  difference  between  Space-order  and  Timer- 
order  there  is  no  unit  of  Space  as  position  (Dik), 
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though  we  may  conceive  a unit  of  Time,  vfc.,  the 
moment  ( ^ ) regarded  as  the  unit  of  change  in  the 
phenomenal  or  causal  series  (TOTOfwar  or  **qfw*W 
^njs^’TlfT—  Sutra  51,  Pada  111.)  Spatial 

position  . (Dik  results  only  from  the  different  lela- 
tions  in  which  the  all*pervasive  A kusa  stands  to 
the  various  finite  (or  bounded)  objects  On  the  bthet 
hand.  Space  as  extension  or  locus  of  a finite  body, 
De  va,  (gsr.  fisiainm:),  has  an  ultimate  unit,  being  ana- 
ly sable  into  the  infinitesimal  extensive  quantity 
inherent  in  the  Reals  (Gunas)  of  Pr»kr/ti. 

l v?|«t  fftaiT  fgJlfh  E?nr<?Tl?ti- 

f^Jfsrg’fTTTWRlrr  I l 

rTeqqTT^  1 W’Tra 

f%s?ja.  fafjq;  gnsi:  TsnnKq  wH,  fin*  g TOtt  1 

The  Causal  series.— The  relation  of  Cause  and 
Effect  has  been  already  explained.  It  only 
remains  to  add  that  the  category  of  causality  is 
mediated  through  the  schema  of  order  in  Time. 
The  Empirical  Intuition  first  superimposes  rela- 
tions of  antecedence  and  sequence  on  changing- 
phenomena  (the  evolving  Gu^as  or  Reals),  and  the 
Understanding  out  of  these  relations  creates  order 
in  Time.  The  Empirical  Intuition  then  intuites 
the  phenomenal  series  of  transformations  of  Energy 
in  this  Time-order  and  in  so  doing,  imports  the 
relation  of  cause  and  effect  into  the  course 
of  Nature.  ( 

Sutra  5i,  Pada  III.) 
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The  dissipation  of  Energy  (and  of  Mass)— their 
dissolution  into  the  formless  Prak/Yti  : — Cosmic 
Evolution  ( ) is  a two  fold  process,  creative 

as  well  as  destructive,  dissimilative  as  well  as 
assimilative,  katabolic  as  well  as  anabolic 
and  fassswftw  and  ) ln  one 

aspect,  there  is  the  aggregation  (unequal  aggre- 
gation) of  Mass  and  Energy,  with  consequent 
transformation  of  Energy,  resulting  in  the  creation 
of  inorganic  as  well  as  organic  matter,  and  the 
genesis  of  worlds.  The  successive  steps  of  this 
process  may  be  described  as  (i)  unequal  aggre- 
gation with  storing-up  of  Energy  in  a certain 
collocation,  under  a state  of  arrest  ( i.e.  in 
a state  of  relatively  stable  equilibrium  ),  (2)  a 
stimulus  removing  the  arrest,  and  disturbing  the 
equilibrium,  and  (3)  liberation  of  the  Energy, 
moving  on  to  a fresh  collocation,  fresh  aggre- 
gation, arrest  and  equilibrium.  The  process  of 
the  world  thus  moves  on  from  equilibrium  to  equi- 
librium, and  the  result  of  that  process  is  the  deve- 
lopment of  a coherent  determinate  heterogeneous 
whole 

in  what  is  essentially  an  incoherent  indeterminate 
homogeneous  whole  ( ) 

But  there  is  a second  aspect  of  this  evolu- 
tionary process.  Unequal  aggregations  are  un- 
stable, there  is  a constant  tendency  in  things 
to  go  back  to  the  original  stable  equilibrium, 
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the  state  of  uniform  equal  diffusion  of  Reals.  This 
process  is  called  the  resolution  of  like  to  like 
( ui'smfT’&w  ),  consisting  in  assimilation  and  dis- 
sipation, and  being  the  exact  opposite  of  the  pro- 
cess of  “differentiation  in  the  integrated  •’  which 
has  evolved  the  Cosmos.  The  collocations  of  Mass, 
Energy,  and  Essence  are  always  breaking  up,  and 
the  Energy  as  well  as  the  Mass,  however  slowly, 
however  imperceptibly,  are  being  dissipated  i.c . 
dissolved  into  the  original  formless  Prakrzti  a state 
of  permanent  equilibrium  and  arrest,  from  which 
there  is  and  can  be  no  return,  except  under  the 
transcendental  influence  of  the  Absolute  at  the 
commencement  of  a new  creative  cycle.  Not  that 
there  is  a destruction  of  the  Mass  or  Energy t 
but  a dissipation  or  dissolution  into  a condition 
of  equal  uniform  diffusion  from  which  there  is 
no  return.  This  is  not  the  phenomenon  of  kinetic 
Energy  disappearing  and  becoming  potential 
or  sublatent,  for  in  such  cases  there  is  restitution  or 
reconversion  by  natural  means.  When  this  reverse 
current  of  assimilation  ( and  dissipation  ) prevails 
over  the  current  of  dissimilation  (and  integration), 
the  Universe  will  disintegrate  more  and  more, 
until  it  disappears  in  the  formless  Prakrzti,  its 
unknowable  source  and  ground,  and 

The  Evolution  of  matter  ( ) : — 

The  ultimate  constitution  of  Matter  is  a question 
of  the  profoundest  interest  in  the  Sahkhya^Patan- 
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jala  system.  Three  stages  clearly  stand  out  in  the 
genesis  of  Matter  (1)  the  original  infinitesimal 
units  of  Mass  or  inertia,  absolutely  homogeneous 
and  ubiquitous,  on  which  Energy  does  work,  when 
the  original  equilibrium  comes  to  an  end  ( ^<Trf% — 
?n*r€T^Tt),  (2)  The  infra-atomic  unit  potentials, 

charged  with  different  kinds  of  Energy,  which  re- 
sult from  the  action  of  Energy  on  the  original  units 
of  Mass>  ( ),  and  . (3)  the  five  different  classes 

of  atoms,  the  minutest  divisions  of  which  gross 
matter  is  capable,  but  which  are  themselves  com- 
plex Tanmatric  systems  ( ) 

The  first  stadium  Bhut&di  is  absolutely  homogene- 
ous and  absolutely  inert,  being  devoid  of  all  physi- 
cal and  chemical  characters  except 

quantum  or  mass  ( qfr?n«T!  ) ; and  this 

admits  neither  of  addition  nor  of  subtraction, 
can  neither  be  created  nor  destroyed.  The  second 
stadium  Tanmatra  represents  subtile  matter,  vibra- 
tory, impingent,  radiant,  etc.,  instinct  with  potential 
energy.  These  potentials  arise  from  the  unequal 
aggregation  of  the  original  mass-units  in  differ- 
ent proportions  and  collocations  with  an  unequal 
distribution  of  the  original  Energy  ( Rajas).  ( tWh'5* 
^qif:  ?fcj  wnfaqrwit5* 

nth  ^ gus  ). 

The  Tanmatras  possess  something  more  than 
quantum  of  Mass  and  Energy.  They  possess 
physical  characters,  some  of  them  penetrability 
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( ),  others  powers  of  impact  or  pres- 

sure, others  radiant  heat,  others  again  capability 
of  viscous  and  cohesive  attraction.  In  intimate 
relation  to  these  physical,  characters  they  also 
possess  the  potentials  of  the  energies  represented 
by  sound,  touch,  colour,  taste  and  smell,  but  being 
subtile;  matter  they  are  devoid  of  the  peculiar 
forms  ( faan=t ) which  these  potentials  assume  in 
particles  of  gross  matter  like  the  atoms  and  their 
aggregates.  In  other  words,  the  potentials  lodged 
in<  subtile  matter  must  undfergo  peculiar  transfor- 
mations by  new  groupings  or  collocations  to  be 
classed-  among  sensory  stimuli, — gross  matter 
being  supposed  to  be  matter  endued  with  proper- 
ties of  the  class  of  sensory  stimuli,  though  in  the 
minutest  particles  thereof  the  sensory  stimuli  may 
be  infra-sensible,  ( but  not  ). 

JfcTI^Ti  l) 

The  Tanmtitras,  then,  are  infra-atomic  parti- 
cles charged  with  specific  potential  energies, — 
first,  the  potential  of  the  sound  stimulus  is  lodged 
in  one  class  of  particles,  Tanmatras  which  possess 
the  physical  energy  of  vibration  ( ), 

and  serve  to  form  the  radicle  of  the  ether  atom 
( ),  then  the  potential  of  the  tactile 
stimulus  is  lodged  in  another  class  of  Tan- 
matras, particles  which  possess  the  physical 
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energy  of  impact  or  mechanical  pressure  in  addi- 
tion to  that  of  vibration  and  serve  to  form  the 
radicle  of  the  gas  atom  (Vayu  Paramanu)  next, 
the  potential  of  the  colour  stimulus  is  lodged  in  a 
third  class  of  Tanmatras,  particles  which  are 
charged  with  the  energy  of  radiant  heat  and 
light  in  addition  to  those  of  impact  and  vibration 
and  serve  to  form  the  nucleus  of  the  light  and 
heat  corpuscle  ; then  the  potential  of  the  taste- 
stimulus  is  lodged  in  other  Tanmatras,  particles 
which  possess  the  energy  of  viscous  attraction, 
in  addition  to  those  of  heat,  impact  and  vibration, 
and  which  afterwards  develop  into  the  atom  of 
water,  and  lastly,  the  potential  of  the  smell- 
stimulus  is  lodged  in  a further  class  of  Tanmatras, 
particles  which  are  charged  with  the  energy  of 
cohesive  attraction,  in  addition  to  those  of  viscous 
attraction,  heat,  impact  and  vibration  and  which 
serve  to  form  the  radicle  of  the  earth-atom. 

qffqirqi:  igqrFJTiq' 

q^tfqitqi:  i sqraura, 

Sutra  iq,  Pada  II. 

aiajflnrrqirT  i it  cpqiqifa 

Sutra  62,  Chap.  I.  ) 

sisgiflqt  qqr:  qf^um:  sfM’hwri’r. 

| ^fq  ^qi^ra 

1 f Sutra  14, 

pada  IV.)  ft*aqr  1 jpuqqrtT  q^fq^r  qgq, Ararat  «w<?tqiqro 
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w.  ?fat  ^ *r?rqiqn1%:,  qq  qwf%^r 

^Tw^Tdiqi*n  fqci’nrqMt  <Hhqi:  ^«r.  s^Rt^rf?:  i qq 
Ji^iw^qi’r?  q^’nq  ?t«it  qra^:  ?fiq:  *r? iqm  if?:  i qq  ■sf^q^qT- 

s M <* 

^l^TTTPR^qKTTq  ^nqn^iq:  %«i:  i 

firaurfinj  remarks  :—  m 'qs  %w,  si^rf?- 

I 

<Rarqq^f»  qrrfswr^Tf^awEn:  ?faq1iqif^5nqa:  *rf%  i ( alaqi^qr, 

Sutra  14,  Pada  IV.) 

Before  explaining  the  genesis  of  atoms,  it  is 
necessary  to  say  something  about  Ankara.  which 
is  the  link  between  the  infra-atomic  particles 
(Tanmatras),  and  atoms  (Paramawus ).  A'kava 
corresponds  in  some  respects  to  the  ether  of  the 
physicists,  and  in  others  to  what  may  be  called 
proto-atom  (protyle)  In  one  aspect  Ankara  is 
all-pervasive  ( fq»j  ),  and  devoid  of  the  pro- 
perty of  impenetrability  which  characterises 
even  the  infra-atomic  potential  units  (Tanmatras). 
In  another  aspect,  Ankara  is  described  as  having 
originated  out  of  the  mass  or  inertia  in  Prakr/ti 
(Bhutddi)  when  the  latter  became  charged  with  the 
first  potential  vibration  (the  sound- potential  ). 
Vijnana-bhikshu  in  the  Yoga-Vartika  boldly  tackles 
the  difficulty.  A^ara,  he  explains,  has  two  forms, 
original  and  derivative,  non-atomic  and  atomic. 
The  original  Ankara  is  the  undifferentiated  formless 
Tamas(mass  in  Prakr/ti,  matter-rudiment — Bhutadi) 
which  is  devoid  of  all  potentials,  and  is  merely 
the  all-pervasive  seat  or  vehicle  of  the  ubi- 
quitous original  Energy  ( Rajas  ).  This  A ka.ra 
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must  not  ne  confounded  with  vacuum,  which  is 
merely  negative  ( un-occupiedness  ), 

though  it  must  be  conceived  as  all-pervasive, 
occupying  the  same  space  as  the  various  forms  of 
o-ross  matter(Wi^^*t—^^ra^Tq.^i^— smiths), 
and  therefore  devoid  of  the  property  of  impene- 
trability ( ) which  charac- 
terises atomic  matter.  But  when  the  original 
equilibrium  ( fimircr^ir  ) comes  to  an  end,  unequal 
aggregations  form  collocations  in  different  groups 
and  proportions  of  the  three  Guzzas. 

— ffrsusrfVr^.  and 

The  transformation  of  Energy  now  begins, — work- 
ing on  a collocation  of  mass  (with  Essence), 
*w%^5sn?T:— ; it  first  gives  rise 
to  the  sound  potential  ( — 

ffmJTfvng  ) and  the  atomic  A k&ra  ( proto-atom, 
protyle  ) is  but  an  integration  of  the  original 
unit  of  mass  charged  with  this  vibration-potential . 
This  vibratory  ( or  rather  rotary  ) ether-atom 
( ) is  integrated,  limited  ( ) and  as 

such  cannot  occupy  the  same  space  with  other 
( subsequently  integrated  ) atoms.  But  this  proto- 
atomic  integration  of  A kasa  ( ) is  formed 

everywhere,  and  itself  residing  in  the  ubiquitous 
non-atomic  A kasa  ( — ’s^^rrsi^iT'flWTS!  ) forms 

the  universal  medium  in  which  air  or  gas  atoms, 
licrht  and  heat  corDuscles,  and  other  atoms  move 
and  float  about.  1 
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< «?t?t  * «i«|— 

fawtfvrf,  ®)»Rrf^«»r  Sutra  40,  Pada  III.  ^Rn*? 

5T5ifs?q?t  I rr^T#t»4  ^T^ETOtiiw^ai^ir^wf^^^raiwm  1 m 
%ir«FRfj5i  ^wi^ftt^^fw' ^W.  j 

«T?re  ^TfRjfli^nsHT  ^^roqwgi  qfrr^ei 

^cqgsf  (fw^i’Tra^.  butra4>,  Pada  III.) 

The  genesis  of  the  infra-atomic  unit-potentials 
Tanmatras)  and  of  the  atoms. 

The  subject  of  the  genesis  and  the  structure 
of  the  Tanmatras  and  the  Paramanus  was  a fascinat- 
ing one  to  t iese  ancient  thinkers,  and  a vide 

C> 

divergence  of  views  prevailed.  I will  here  notice 
several  typical  views  : — those  of  the  Vishnu  Purarca, 
Paravara,  Patanjali  and  a certain  School  of  Vedan- 
tists  reported  in  the  trafawn- 

[.  A famous  passage  in  the  Vishnu  Pura/za 
explains  the  genesis  and  the  structure  of  the 
Tanmatras  and  of  the  Bhiitas  ( Paramanus  ) in 
the  following  manner  : — 

The  first  Tanmatra  originated  from  the  rudi- 
ment-matter (Bhutadi),  the  individuated  but  still 
indeterminate  potential-less  Mass  in  Prakr/ti,  under 

the  action  of  Energy  ( ^q«nro:  qfwrafa— ' WR*ran*r, 
Sutra  62,  Ch.  I.)  by  a process  of  disintegration  and 
emanation  ( fiME^ro:— : fawns— nwrfqqrrow.  — 

Sutra  14,  Pada  IV.  faqpr«!r*re:  f^inTreiHrct  wifan 
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on  Patanjali  s Sutra. — 

etc.)  in  the  menstruum,  or  surrounding  medium 
of  the  unindividuated  Cosmic  Mass  ( Mahat  ) 
( ). 

This  first  subtile  matter,  the  first  result  of 
‘Mass-disintegration’  and  Energy-transformation,  is 
charged  with  the  sound-potential,  the  potential  of 
vibration  or  oscillation  ( ).  It  is  called 

the  sound-potential  ( 9^  ). 

Phis  is  typical  of  the  genesis  ( and  structure) 
of  the  other  Tanmatras  (kinds  of  subtile  matter). 
In  each  of  the  remaining  cases,  an  atomic  Mass 
charged  with  actual  specific  energies  ( ) 
disintegrates  and  emanates,  and  thus  evolves  a 
form  of  subtile  matter  (a  kind  of  Tanmatra)  under 
the  action  of  Energy,  and  always  in  the  same 
menstruum  or  surrounding  medium, — that  of 
Bhutadi,  the  super-subtile.  Each  kind  of  subtile 
matter  becomes  charged  with  a new  potential  in 
addition  to  the  potentials  already  evolved.  The 
genesis  of  an  atom,  a Bhuta-Paramazm,  is  a quite 
different  process.  Here  the  unit  potential  (Tan- 
matra) receives  an  accretion  of  Mass,  and  by  a 
sort  of  condensation  and  collocation  evolves  an 
atom  (Bhuta-Paramazzu). 

The  genesis  and  structure  of  the  Tanmatras  and 
the  Bhuta-Paramazzus  are  worked  out  below  : — 

1.  The  super-subtile  individuated  Mass  (rudiment- 
matter  (Bhutadi),  under  the  action  of  the 
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original  Energy  (^:)  disintegrates  and 
emanates  ( ) in  the  menstruum  or  sur- 
rounding medium  ( ) of  Mahat,  cos- 

mic super-subtile  Mass,  and  evolves  a form 
of  subtile  matter  ( ),  which  becomes 

charged  with  the  sound-potential  ( vibra- 
tion-potential, ),  and  is  called  the  unit 

of  sound-potential  ( ). 

This  subtile  matter,  the  Mass,  charged  with 
sound-potential,  receives  an  accretion  of 
Mass  from  the  rudiment  matter  (Bhutacji) 
and  by  condensation  and  collocation 
evolves  the  Xkas-a  Bhuta,the  atomic  A kasa, 
the  proto-atom  charged  with  the  specific 
energy  of  the  sound  stimulus  (actual  vibra- 
tory motion.)  ( *r=r  ajrnfe 

’snwro  or  the  Vish/zu 

Parana’s  passage,  Sutra  14,  Pada  IV). 

This  proto-atom,  the  atomic  Aica-sa,  charged 
with  its  actual  specific  energy,  again 
disintegrates  and  emanates,  under  the 

o 

action  of  the  original  Energy,  and  in  the 
menstruum  of  the  rudiment-matter  (super- 
subtile Mass)  and  thus  evolves  another  kind 
of  subtile  matter  (Tanmatra)  which  becomes 
charged  with  the  touch  potential  ( the 
potential  of  impact  or  mechanical  pressure 
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( qtuifacg,  in  addition  to  the  sound- 

potential  ( vibration-potential — ) and 
is  called  the  unit  of  touch-potential 

( ) . 

4.  Next,  this  subtile  matter,  the  mass  charged 
with  touch  ( and  sound  ) potential,  i e.  with 
the  potentials  of  vibration  and  impact, 
receives  an  accretion  of  mass  again  from 
the  rudiment-matter  (Bhutadi)  and  by 
condensation  and  collocation,  evolves  the 
Vayu  Bhuta,  a kind  of  gaseous  matter  or  air 
of  which  the  atoms  are  charged  with  the 
actual  specific  energy  of  the  touch  stimulus, 
i.e.  with  actual  energy  of  impact  in  addition 
to  the  actual  energy  of  vibratory  motion. 

5.  Next,  the  atom  of  Vayu,  so  charged  with 

the  actual  specific  energy  of  impact  and 
vibration,  again  disintegrates  and  ema- 
nates, under  the  action  of  the  original 
Energy,  and  in  the  same  menstruum  or 
surrounding  medium  of  the  rudiment 
matter  ( super-subtile  Mass — Bhutadi)  and 
thus  evolves  another  kind  of  subtile  matter 
(Tanmatra),  which  becomes  charged  with 
the  heat-potential  ( heat-and- 

light-potential)  in  addition  to  the  impact- 
potential  and  the  vibration-potential,  and 
is  called  the  unit  of  colour-potential 
( )• 
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6.  Now  this  subtile  matter,  this  radiant 
matter,  charged  with  light-and-heat-poten- 
tial,  and  also  with  impact  and  vibration 
potential,  receives  an  accretion  of  Mass 
again  from  the  rudiment-matter  (Bhutadi), 
and  by  condensation  and  collocation  evol- 
ves the  Tejas  Bhuta,  the  light-andheat- 
, corpuscle,  which  is  charged  with  the  specific 

Energy  of  the  colour-stimulus,  i.c.  radiates 
actual  heat  and  light  (fwfeH'n)  in  addition 
to  manifesting  the  energy  of  impact  (im- 
pingency)  and  of  vibration  (or  oscillation). 

7.  Next,  this  atom  or  light-and-heat-corpuscle 

disintegrates,  and  emanates  as  before  a 
form  of  subtile  matter  charged  with  the 
taste-potential  ( ),  in  addition  to 

the  three  potentials  already  generated,  and 
also  with  the  physical  potential  of  viscous 
attraction. 

8.  This  subtile  matter  charged  with  the  taste- 
potential  and  with  the  potential  of  viscous 
attraction  condenses  and  collocates  as 
before  into  the  water-atom  which  mani- 
fests the  actual  specific  energies  of  viscous 
attraction  and  the  taste-stimulus. 

9.  The  viscous  water-atom  charged  with  the 
actual  specific  Energy  of  the  taste-stimulus 
disintegrates,  and  emanates  as  before  a 
form  of  subtile  matter  charged  with  the 
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smell-potential  in  addition  to  the  four 
potentials  already  generated  and  also  with 
the  potential  of  cohesive  attraction. 

This  subtile  matter  charged  with  the  smell- 
potential  and  with  the  potential  of  cohesive 
attraction  condenses  and  collocates  a> 
before  into  the  earth-atom,  which  manifests 
the  actual  specific  Energies  of  cohesive 
attraction  and  the  smell-stimulus. 

Vij nana-bhikshu  in  the  Yojia-Vartika  briefly 
summarises  the  Vishwu  Furawa  process 
as  follows  : — 

Bhutadi  as  radicle  in  conjunction  with  Ma- 
hat  produces  the  sound  potential,  which  as 
radicle  in  conjunction  with  Bhutadi  pro- 
duces A kaya,  which  as  radicle  in  conjunction 
with  Bhutadi  produces  the  touch-potential, 
which  as  radicle  in  conjunction  with  Bhutadi 
produces  Vayu,  which  as  radicle  in  conjunc 
tion  with  Bhutadi  produces  the  colour- 
potential,  which  as  radicle  in  con-junction 
with  Bhutadi  produces  bejas  and  so  on 
In  this  brief  summary  he  does  not  bring 
out  the  force  of  flrefoqfhi:  (the  disintegrating 
process),  and  the  distinction  between  th^ 
genesis  of  subtile  and  gross  matter 

o o 

(Tanmatra  and  Bhuta). 

i 

ctct:  i 
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a{5?^fw<!r  I 

cT^I^TST  »Jcnf%:  V I 

wnt^j  f%^^nw:  =?  i 

'w^rf  eng:  ^3ff  ?pt:  i (f^^gTM) 

II.  A famous  passage  in  Parasara  takes 
another  view  of  the  genesis  and  structure  of  the 
Tanmatras  and  the  Bhuta-Paramawus.  Krishrca- 
pada,  in  the  represents  the  scheme 

as  follows  : — 

The  Tanmatras  originate  from  one  another 
in  one  linear  series,  and  each  Bhuta  originates 
in  a separate  line  from  its  own  Tanmatra  : — 

(Bhutadi) 

I 

Sound-1  anmatra  — as  a radicle  or 
centre  surrounded  or  encircled 
by  Bhutadi  generates  Akasa. 

Toueh-Tanmatra — as  a radicle  or 
centre  encircled  by  Sound-Tan- 
matra  with  A kasa-atom  as  a help 
generates  Vayu — 

Colour-Tanmatra — as  a radicle  or 
centre  encircled  by  Touch-Tan- 
matra  with  Vayu-atom  as  a help 
| generates  Tejas- — 

Taste-Tanmatra — as  a radicle  or 
centre  encircled  by  Colour-  Tan- 
matra  with  Tejas-atom  as  a help 
generates  Ap — 

Smell-Tanmatra — as  a radicle  or 
centre  encircled  by  Takte-Tan- 
matra  with  Ap-atom  as  a help 
generates  Pnthivi. 
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The  genesis  of  a Bhuta-Paramawu  ( atom  ) 
from  the  subtile  matter  of  a Tanmatra  is  not  here 
so  simple  as  in  the  view  of  the  Vishnu  Pura^a.  The 
latter  speaks  of  condensation  and  collocation, 
but  in  the  passage  under  reference  a Tanmatra 
is  supposed  to  act  as  a radicle,  as  the  centre  of  a 
system,  surrounded  or  encircled  by  Tanmatras 
of  the  immediately  higher  order  in  the  medium  of 
its  own  Bhuta. 

Thus  an  atom  of  Akira  has  the  following 
structure  : — 


Prakr/ti — Mahat 


-4-> 

a 

JZ 

nj 

S 


d 

u. 


Prakr/ti — Mahat 


An  atom  of  A^ka-ra 

Sb~S  abda-Tanmatra  (vibration-potential) 
Bh  = ( Bliutadi  ) 


7 
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An  atom  of  Vayu  is  constituted  as  follows  — 
This  takes  place  within  the  surrounding  med- 
ium of  A kai'a. 

A ka.ra 


a3 

'eS 


< 


A^kasa 

An  atom  of  Vayu 

Sp=Sparja-Tanmatra  (impact-potential) 
Sb^S^abda-Tanmatra  (vibration-potential) 
An  atom  of  Tejas — heat-and-light  corpuscle  — 
has  the  following  structure  : — 

Vayu 


> 
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An  atom  of  Tejas 

Rp  = Rupa-Tanmatra  ( light-potential ) 
Sp  = Sparva-Tanmatra  (impact-potential) 

and  so  on. 

A Chemist  will  be  disposed  to  push  his  chemical 
processes  into  the  region  of  subtile  matter.  He 
may  translate  as  a menstruum,  and  *r?T<W 

as  a catalytic  agent.  In  this  case,  an  atom  of 
Vayu  will  be  considered  as  generated  from  the 
impact-Tanmatra  as  a radicle,  in  the  menstruum 
of  vibration-Tanmatra,  with  A kasa-atoms  as  a 
catalytic  agent. 

clcr.  ^r^RTfT  qqrpJn^'  »?qcpjnq' 

nq  ^fT^MIfTIrT  ^qrpjnqjrf 

5iRlt— and  so  on.  ^x=r«Rifqq^  iR^qrl^:  i 

<l=SJcfW^  (^fq^T^). 

A slight  variation  of  the  above  view  is  ascribed 
to  a certain  school  of  Vedantists  in  the  w-rcffaf^w. 

The  scheme  may  be  represented  as  follows  : — 

A Bhuta-atom  is  evolved  by  integration  (con- 
densation and  collocation,  ^p?TT^T^;q- ) from  the 

i\ 

corresponding  Tanmatra  (subtile  matter).  This 
is  the  same  view  as  that  of  the  Vishnu  pura/za. 
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The  Tanmatras  again  evolve  from  one  another  in 
a lineal  series  as  in  Parasara’s  view.  But  the  pro- 
cess of  this  generation  is  somewhat  more  complex. 
A Tanmatra  first  disintegrates  and  emanates  in 
a surrounding  medium  ( a menstruum  ) of  the 
Tanmatra  just  preceding  it  in  the  order  of  genesis 
and  with  the  help  of  its  own  Sthula  Bhuta  as  a sort 
of  catalytic,  generates  the  Tanmatra  next  in  order; 

# r 

e.  g.f  the  infra-atomic  impact  particles  ( ^tTrFJnTar 
disintegrate  or  emanate,  in  a surrounding  ‘atmos- 
phere' of  the  vibratory  subtile  matter 
and  then  with  the  help  of  their  own  atomic  in- 
tegration Vayu,  gas,  generate  the  1 anmatra  next 
in  order,  the  subtile  matter  of  radiant  light-and- 
heat  (7P5T:). 

III.  Patanjali’s  view,  as  expounded  in  the 
iTPSi  and  ^t^TTfrl  ^ is  as  follows  : — 

(a)  The  order  of  genesis  of  various  forms  of 
subtile  matter  (potentials)  : — 

(1)  Bhutadi,the  rudiment-matter,  original  Mass, 
acted  on  by  Rajas,  Energy,  produces  the 
sound-potential  ( vibration-potential  ) ^^T- 

i 

(2)  This  subtile  vibration-potential,  as  a radi- 
cle, with  accretion  of  rudiment-matter 
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(Bhutadi)  condensing  and  collocating,  and 
acted  on  by  Rajas,  generates  the  subtile 
touch-potential  (impact-potential)  which 
is  impingent  as  well  as  vibratory  (oscil- 
lating). 

(3)  This  subtile  impact-potential  again,  as  a 

radicle,  with  accretion  of  rudiment-matter 
(Bhutadi)  condensing  and  collocating,  and 
acted  on  by  Rajas,  generates  the  subtile 
light-and-heat  potential  ( ) which 

radiates  light-and-heat,  in  addition  to  being 
impingent  and  vibratory. 

(4)  Next,  the  light-and-heat  potential,  as  a 
radicle,  with  accretion  of  rudiment-matter, 
(Bhutadi)  condensing  and  collocating  as 
before,  generates  the  subtile  taste-potential, 
which  is  charged  with  the  potential  of  the 
taste-energy,  and  of  viscous  attraction, 
in  addition  to  being  vibratory,  impingent 
and  radiant. 

(5)  Lastly,  the  subtile  taste-potential  as  a 
radicle,  with  accretion  of  rudiment-matter 
as  before,  condensing  and  collocating, 
generates  the  subtile  smell-potential,  which 
is  charged  with  the  potential  of  the  smell- 
energy,  and  also  of  cohesive  attraction, 
in  addition  to  being  vibratory,  impingent 
and  radiant. 
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The  order  of  genesis  of  the  Bhuta  Paramawus, 
(forms  of  atomic  matter). 

The  five  classes  of  atoms  are  generated  as 
follows  : — 

(1)  The  sound-potential,  subtile  matter,  with 
accretion  of  rudiment-matter  ( Bhutadi  ) 
generates  the  A k&ya-atom. 

o 

(2)  The  touch-potentials  combine  with  the 
vibratory  particles  ( sound- potential  ) to 
generate  the  Vayu-atom. 

(3)  The  light-and-heat  potentials  combine 
with  touch-potentials  and  sound-potentials 
(i,e.  with  impact  particles  and  vibratory 
particles)  to  produce  the  Tejas-atom. 

(4)  The  taste-potentials  combine  with  light- 
and-heat  potentials,  touch-potentials  and 
sound-potentials  (i.e.  with  radiant,  impingent 
and  vibratory  particles)  to  generate  the 
Ap-atom  and 

(5)  The  smell-potentials  combine  with  the 
preceding  potentials  ( i.e . with  particles  of 
touch-energy  and  with  radiant,  impingent 
and  vibratory  particles)  to  generate  the 
earth-atom. 

The  A ka^a-atom  possesses  penetrability,  the 
Vayu-atom  impact  or  mechanical  pressure,  the 
Tejas-atom,  radiant  heat-and-light,  the  Ap-atom, 
viscous  attraction,  and  the  Earth-atom,  cohesive 
attraction. 
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Vijnana-bhikshu  in  one  passage  gives  the 
following  scheme  of  the  genesis  of  the  Bhutas  : — 

A radicle  of  sound-potential  with  rudiment- 
matter  gives  A kasa-atom  (Bhutadi),  a radicle  of 
touch-potential  with  A kasa-atom  gives  Vayu-atom, 
a radicle  of  light-and-heat  potential  with 
Vayu-atom  gives  Tejas-atom,  a radicle  of  taste- 
potential  with  Tejas-atom  gives  Ap-atom,  and  a 
radicle  of  smell-potential  with  Ap-atom  gives 
Earth-atom.  On  this  view,  an  atom 

of  A ka.ra  = Bh(Sb) 
of  Vayu  = { Bh(Sb)  } (Sp) 
of  Tejas=  { Bh(Sb) } (Sp)  Rp 

where  Bh=*jWTfr,  Sb  = in^fT^r^,  Sp  = wn 
Rp  and  so  on. 

Bhutas  and  Paramawus — Cosmo-genesis  and  its 
successive  stages. 

The  ‘five  Bhutas’  stand  for  a classification  of 
substances  on  the  basis  of  their  generic  properties 
resulting,  as  the  Sankhyas  hold,  from  the  structur- 
al type  of  their  constituent  atoms — a classifica- 
tion more  physical  than  chemical,  or  properly 
speaking  chemico-physical,  unlike  the  purely 
chemical  classification  of  the  so-called  elements  of 
modern  chemistry.  A Paramawu,  again,  is  a type 
of  atoms  corresponding  to  each  Bhuta  class,  and 
indeed  one  and  the  same  kind  of  Paramawu  may 
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comprehend  atoms  of  different  masses,  if  only 
these  should  agree  in  their  structural  type. 

Cosmo-genesis — a bird’s  eye  view  : — Out  of  the 
all-pervasive  rudiment-matter  (Bhutadi)  appeared 
A ka^a  (ether),  first  as  a Tanmatra  (subtile  matter) 
charged  with  the  potential  energy  of  sound  (vibra- 
tion-potential), and  then  as  an  atomic  integration 
of  a mono-Tanmatric  structure  (the  A ka^a-atom 
— ^TSfTTTrr^)  also  ubiquitous  and  all-enveloping.  In 
the  next  stage  we  find  a new  kind  of  Tanmatras, 
systems  of  the  infra-atomic  vibratory  particles,  so 
arranged  as  to  manifest  a new  form  of  energy, 
that  of  impact  or  mechanical  pressure  and  these 
Tanmatras  (^sTfmrr^fTiT)  combining  with  the 
vibration-potentials  ( A^kasa  Tanmatra  ) produced 
a new  kind  of  atom,  the  di-Tanmatric  Vayu-atom. 
which  by  aggregation  formed  a gaseous  envelope 
composed  of  impinging  (driving)  vibratory  parti- 
cles (Vayu).  Next  appeared  the  third  class  of 
Tanmatras,  infra-atomic  systems  of  the  impinging 
vibratory  particles,  which  by  their  collocation 
developed  a new  form  of  Energy — the  energy  of 
radiant  heat-and-light.  These  Tanmatras  («nr- 
rf7RTr=rrftl)  combining  with  the  potentials  ( I an- 
matras  ) of  vibration  and  impact,  produced  a new 
kind  of  atom — the  tri-Tanmatric  Tejas-atom,  the 
light-and-heat  corpuscle,  which  by  aggregation 
enveloped  the  gaseous  world  in  huge  flames. 
In  the  next  stage  we  have  the  fourth  class  of 
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Tanmatras,  new  and  complex  infra-atomic  systems 
of  the  radiant  impinging  vibratory  particles, 
which  evolved  the  energy  of  viscous  attraction 
as  well  as  the  potential  Energy  concerned  in  the 
taste-stimulus.  These  Tanmatras  (T^W'J^T^Tpn') 
combining  with  the  three  previous  ones,  gave  rise 
to  another  class  of  atoms,  the  tetra-Tanmatric 
Ap-atom,  and  the  flaming  gases  were  thus  preci- 
pitated into  cosmic  masses  of  viscous  fluid  matters 
(Ap).  Finally  appeared  the  fifth  class  of  Tanmatras 
infra-atomic  systems  of  the  viscous  radiant  impin- 
ging vibratory  particles  which  developed  new 
forms  of  Energy — the  Energy  of  cohesive 
attraction,  as  well  as  the  potential  energy  concern- 
ed in  the  stimulus  of  smell.  These  Tanmatras 
( ) uniting  with  the  other  four  kinds 
of  infra-atomic  subtile  particles,  formed  another 
class  of  atoms,  the  penta-Tanmatric  Earth-atom. 
Thus  the  viscous  fluid  matters  were  condensed 
and  transformed  into  the  Earth-Bhuta,  compri- 
sing the  majority  of  the  so-called  elements 
of  chemistry. 

The  Purawas.  in  their  own  fanciful  way,  con- 
ceive that,  in  the  course  of  cosmic  evolution,  each 
succeeding  Bhuta  appeared  within  an  outer  en- 
velope of  its  immediate  predecessor,  with  a total 
mass  ( or  volume  ? ) a tenth  less  than  that  of  the 
latter.  (■' 
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■fazTcf  ^aUrrft  ^rg:  n=fi-fw«T:  I 

f^TOcT  ^ fy>^l  4t|  T JHTfTt  ^T*T^f^R*f  II 

sr^jT^TTc^^Tf  ^r^nfy^-f^K4llT , 

{\ 

^T^T^TTWr  ^r^ft  ^feThrf  TRff^W:  II 

°N  *i 

WTTTUZT  II 

( xr^ifr-^rTfa^K)  slokas  72,81  and  82  ) 

Examples  of  the  different  Bhutas  :— 

1.  Ankara.  This  is  ubiquitous. 

2.  Vayu.  Various  substances  composed  of 
di-Tanmatric  atoms, — kinds  of  Vayu — must 
have  been  formed  in  the  gaseous  envelope 
in  the  second  stage  of  cosmic  evolution, 
out  of  the  proto-atoms  of  Ankara.  But 
they  have  either  suffered  a fresh  trans- 
formation into  substances  of  a more  com- 
plex atomic  structure,  or  have  dissipated 
into  the  mono-Tan matric  Ankara,  out  of 
which  they  took  their  rise.  The  one 
familiar  example  now  surviving  is  atmos- 
pheric air.  Water-vapour  («ri*l)  is  but  water 
(Ap),  and  smoke,  fumes,  etc.  but  earth- 
particles  in  gaseous  diffusion. 

3.  Tejas : — Various  classes  of  Tejas  cor- 
puscles,— substances  with  tri-Tanmatric 
atomic  structare,  i.e.  two  grades  subtler 
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than  the  ordinary  elements  of  chemistry 
(which  are  of  a penta-Tanmatric  struc- 
ture),— are  even  now  known.  ( WlRTfe- 

First,  there  is  fire,  or  the  light-and-heat  emit- 
ted by  the  burning  log  of  wood  or  lamp 
*chf  flFST:)-  Now  it  is  important  to  note  that  the 
flame  of  a burning  log  of  wood  or  an  oil- 

lamp  is  not  pure  Tejas,  a pure  mass  of  light-and- 
heat  corpuscles.  There  is  chemical  union  with 
Earth-particles  (particles  of  the  hard  penta-Tan- 
matric substance)  acted  on  by  Energy  ; and  then 
the  Tejas  corpuscles,  light-and-heat  particles  which 
are  latent  ( absorbed  ) therein,  come  forth  as 

flame  ( TiTfw  — 

fTfrRfHW  — TPUEpsnrusst,  Sutra  no,  Chap.  V.  ) 

sJ 

Then  there  is  the  light  of  the  sun  and  the  stars 
( fzsq  ftT  ^Tf-i  riufli  ) which  are  flaming  masses  of 
molten  viscous  matters  ( 7T5!:  ft's* 

^Tzrrfr, — ^f^ctTT^TTiT  ) or  of  molten 
earthy  matters  ( H^tf%  infa 

Sutra  1 3, 

Chap.  HI.)  There  is  also  the  lightning,  which 
liberates  a kind  of  Tejas  latent  in  the  aqueous 
particles  and  vapours,  under  the  action  of 
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Energy,  in  the  same  way  as  an  ordinary  fire 
liberates  the  Tejas  latent  in  the  wood  or  other 
fuel.  Next  there  are  the  stores  of  animal 
heat  derived  from  the  break-up  of  the  nutritive 
material  ( )•  Lastly  there  comes  the  peculiar 

form  of  the  Tejas  Energy  ( radiant  Energy  ) 
stored  up  in  the  metalliferous  ores  and  igneous 
rocks  which  have  been  formed  in  the  subterranean 
heat.  Here  Earthy  matters  are  mixed  up,  but  the 
radiant  Energy  predominates  in  the  composition  of 

the  metals  <?wrf5WT  ^WT^rfaf— 

TT^snruei,  Sutra  19,  Chap.  III.)  Aniruddha, 
a late  Sankhya  commentator,  notes  in  reference  to 
‘igneous  bodies’  that  the  greater  part  of  their 
mass  is  derived  from  the  Earth-Bhuta,  though  the 
Tejas  particles  determine  the  peculiar  chemical 
combination,  which  produces  them  ; and  this  must 
also  be  his  view  of  the  composition  of  the  metals. 

1 Sutra  1 12, 

Chap.  V.) 

4.  Ap.  This  viscous  fluid  of  a tetra-Tanmatric 
structure  has  but  one  pure  example,  viz, 
water,  though  the  various  organic  acids, 
the  juices  of  fruits  and  the  saps  of  plants, 
are  supposed  to  be  transformations  of 
watery  radicles  combined  with  different 
, kinds  of  earthy  accretions. 
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5.  Lastly  the  Earth-Bhuta,  the  hard  full- 
formed  matter,  with  its  penta-Tanmatric 
atoms,  comprises  by  far  the  majority  of 
the  so-called  chemical  elements. 

The  question  is, — how  does  one  and  the  same 
Bhuta,  of  the  same  formal  structure,  comprise 
different  kinds  of  elements,  with  different  atomic 
masses,  and  different  characteristic  properties  ? 
And  the  answer  is  not  far  to  seek.  The  properties 
of  a thing  are  only  the  energies  that  are  manifest- 
ed in  the  particular  collocations  of  the  three 
Gu«as, — Mass,  Energy  and  Essence  ; and  a tri- 
Tanmatric,  or  a penta-Tanmatric  atom,  i.e.  an 
atom  composed  of  three  or  of  five  kinds  of  Tan- 
matras may  differ  from  another  of  the  same  class,  in 
respect  of  the  number  of  constituent  Tanmatras  of 
any  particular  kind,  as  also  of  their  collocation  or 
grouping,  and  therefore  in  mass  as  well  as  in 
generic  and  specific  characters. 

The  Sahkhya-Patahjala  conceives  the  proper- 
ties (or  energies)  of  substances  to  result  from 
the  grouping  or  the  quanta  of  the  Tanmatras,  or 
the  Gu«as  themselves,  and  hence  any  radical 
differences  in  substances  of  the  same  Bhuta  class 
must  characterise  their  atoms,  though  in  an  infra- 
sensible  form.  In  the  Nyaya-VaLeshika,  on  the 
other  hand,  the  atoms  of  the  same  Bhuta  class 
are  alike  in  themselves,  homogeneous  ; and  the 
variety  of  substances  comprehended  under  the 
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same  Bhuta,  is  ascribed  merely  to  the  different 
arrangements  or  groupings  of  the  atoms  ( air  ) 
and  not  of  their  components,  for  components 
they  have  none. 

As  a typical  and  familiar  instance  of  the  variety 
of  characteristic  properties  (or  energies)  that  may 
result  from  variations  in  accompaniment  or  group- 
ing, the  Sankhya-Patanjala  points  to  the  various 
kinds  of  fruit  acids  and  juices,  all  originating  from 
one  and  the  same  Bhuta  (water)  with  different 
accretions  of  earthy  matters  ( *jfwiTT : ).  In  the 
same  way,  though  we  speak  of  on  ly  five  classes  of 
Tanmatras  and  atoms,  the  infinite  variety  of  the 
world  results  from  the  infinitely  varied  collocations 
of  the  three  original  Guwas,  which  underlie  Tan- 
matra  and  atom  alike  ( 

^Tri:  TOITWfd?r- siT^rf=P^  reporting 

-the  Sankhya  view  : 

•arrc^ret, Sutra  44,Pada  111. — ^WT^rfa*l.ilTri*U 

— -atTWHl^r , Sutra  44, 
Pada  IV,— MfWhu 
( ibid,  Sutra  14,  Pada  III.) 

?TT«n^l-fHTTl7«nr  iroff  ( ibid , Siitra  14, 

Pada  III.  ) 

TlftWHro:  q'foWT  1 
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T*srrfl-?i^r  ifftwr^  ^stt- 

^r2^f^T^?nH  f^Fxr^^q%^»3T!Hr^^TT  wr^r 

N) 

*jV  ^TfarZT  ^TR^T:  rtf^R*  ^ TrU^tT  I 
RfrTlrffr  ^T^f^^^TcT,  ^T 

fwwwTcr  tbi$:  i 

( ^T=^f«T— — On  Karika  j6.  ) 

If  we  take  a unint  of  rudiment-matter  (Bhutadi) 
.for  the  unit  of  mass  ( cf.  the  mass  of  an  electron 
with  a charge  of  motion  etc.),  and  represent  the 
first  Tanmatra  by  t,  such  units,  and  if  further,  t2, 
t3,  t4>  ts  units  of  mass  (Bhutadi)  be  successively 
added  at  each  accretion  to  form  a fresh  Tanmatra, 
then  the  second,  third,  fourth  and  fifth  Tanmatras 
will  respectively  contain  tx  + 12,  tx  + 12  + ts,  t4  4- 
ts  + ts+t4,  and  tj-f  t2  + 13 -f  t4 +t5  units  of  mass. 

Also  the  Vayu  atom  ( bi-Tanmatric  system  ) 
will  contain  t1+(t1+ts),  i.e.  2tx+te  units  of 
mass  ; the  Tejas-atom  ( tri-Tanmatric  system  ) will 
contain  t4  4-(tx  +t2)  + (tx  -f-t2  + t3)  i.e.  3t1+2tz  + 
t3  units  ; the  Ap-atom  ( tetra-Tanmatric  system  ) 
tj.  T (tj  + 12)  + (tx  + 12  +t3)+  (tx+  ts+t3+t4),  i.e.  4ta+ 
3t2+2t3+t4  units  ; and  the  Earth-atom  (penta-Tanma- 

tric  system),  VK^  + tJ-f  +(tJL+t2  + t3+t4+t5h 

i.e.  5tr  + 4ta+3t3+2t4+t6  units. 

If  t units  of  mass  be  added  to  the  first  Tanmatra 
to  form  the  atom  of  A kasa,  the  latter  will  contain 
tx+t  units  of  mass. 
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In  other  words  the  numbers  representing  the 
mass-units  ( Tamas  ) in  the  diffrent  classes  of  atoms 
( gross  matter  ) will  form  an  ascending  series,  viz, 
tx-ft,  2t1  + t2,  3t1  + 2t2+t!(,  4ti+3ti-j-2t,  -ht4,  and 

5^1  + 4t2+3t8+2t4+ ts. 

Now  if  a follower  of  the  Sahkhya-Patanjala  were 
asked  to  account  for  differences  among  Paramawus 
of  the  same  Bhuta  class,  he  would  perhaps  suppose 
tx  to  vary  from  to  /3p  t2  from  ^ to  /32,  t3  from 
<s  to  Hit  t4  from  *4  to  and  ts  from  <s  to  /3S. 

Therefore  the  mass-units  contained  in  the  Vayu- 
atoms  of  the  different  possible  • Vayu  substances 
would  be  represented  by  2<1+t,  2<1+i+t,  2^  + 2 + 

t, 2/31  + t,  in  A.  P.  with  unity  as  common 

difference,  there  being  2(/31-<1)  -f- 1 possible  V6yu 
substances. 

The  mass-units  contained  in  the  Tejas-atoms  of 
the  different  possible  Tejas  substances  would  be 
represented  by  the  series,  3<s  -f  2<z  4-  3«t1+2<2+ 

<s4-i, 3^1+  2/324-/?s,  increasing  in  A.  P.  by 

unity  as  common  difference,  then  being  3(^1-<,)  + 
2(/J<s-=ci)  + (/83— =<.s)4- 1,  Tejas  substances  possible. 

The  mass-units  contained  in  the  Ap-atoms  of 
the  different  possible  Ap-substances  would  form 
the  series  4^  + 3<z+2<3  + <4,  4=c1  -f-  3«c.z  -h  2<%  + 

<4+  i, 4'6i  + 3-Q,+  2/3 s 4-  /34,  there  being  4(/31  — 

°<-i)  + 3(^-0(a)  + 2(/33  + I Ap-sub- 

stances possible. 
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The  mass  units  contained  in  the  Earth-atoms 
of  the  different  possible  Earth-substances  would 
form  the  series  in  A.  P.,  55ti  + 4°G  + 3o(-3  + 2o<-4  + '*s’ 

-5*5  + + 3<3  + 2<4  4-  + i, 5 *i  + 4*8  + 30*  + 

204  + /GSJ  there  being  5(0,—  + *a)  + 3 °G) 

4-2  (£4  — x,)4-(/35  — <5)+  I Earth-substances  possible. 

Size  ( irfrirr^  ). — As  to  size  or  volume,  the  San* 
khya  accepts  only  two  kinds, — the  infinitesimal, 
which  is  also  without  parts  (^RT  — faT^T?)  and  the 
non-infinitesimal,  which  consists  of  parts  (Wet — 
?rnpr?  ).  The  latter  varies  from  the  excessively 
small  (the  so-called  Awus,  Tanmatras  and  Parama- 
«us)to  the  indefinitely  great  — c.g. — 

Ankara  ). 

The  Gu«as  alone  are  infinitesimal,  with  the 
exception  of  those  ubiquitous  ones  that  evolve  into 
Akaya-atoms  and  Mind-stuff  ( W^mrrUT  and  ^f[:- 
^•rnT)  :• — all  the  rest  of  the  evolved  products  (wheth- 
er subtile  or  gross  matter)  are  non-infinitesimah 

Vijnanabhikshu  notes  that  all  the  Gu«as 
(Reals)  cannot  be  ubiquitous.  If  this  were  the 
case,  that  disturbance  of  equilibrium,  that  unequal 
aggregation  with  unequal  stress  and  strain,  with 
which  cosmic  evolution  begins,  would  be  im- 
possible. The  Gu;/as,  which  give  rise  to  A ka.ya 
and  Mind-stuff,  must  be  held  to  be  ubiquitous, 
and  this  will  suffice  for  the  ubiquity  of  Prakr/ti. 

8 


14 


HINDU  CHEMISTRY 


( ^ *jwn§qTTSffl:  fV««aR^*r*r?rTfir  =tt^j-«;  i 

^nf^cwi^iirf^TjqnJif  fw^ ^ wjcrTT^ ? i 

^ fl-fir  ( ?rt*r- 

TTf^ ^r,  Sutra  51,  Park  III.  ) 

Chemical  analysis  and  Synthesis — Elements 
and  Compounds. 

What  then  is  the  equivalent  in  the  Sankhya- 
Patanjala  of  the  distinction  between  a chemical 
element  and  a chemical  compound,  or  is  there 
none  ? Did  or  did  not  this  elaborate  physical 

analysis  and  classification  of  things  lead  on  to  a 
classification  based  on  chemical  analysis  and  chemi- 
cal synthesis  ? These  are  questions  of  singular 
interest,  the  answer  to  which  will  disclose  some 
new  points  of  view  from  which  the  ancient  Hindu 
thinkers  approached  the  problems  of  chemical 
physics  and  physical  chemistry. 

Aggregates  ( ) may,  in  regard  to  their 

structure,  be  divided  into  two  classes,  (1)  those 
of  which  the  parts  are  in  intimate  union  and  fusion, 
being  lost  in  the  whole  ( *r*TfT:  ) ; 

and  (2)  mechanical  aggregates,  or  collocations  of 
distinct  and  independent  parts  3 ■zttt: 

A substance  is  an  aggregate  of  the  former  kind, 
and  may  be  divided  into  two  classes,  (1)  the  Bhutas 
and  their  ‘isomeric’  modifications  ( *fff,  ^ and 
; and  (2)  chemical  compounds  ( 


HINDU  CHEMISTRY 


1 15 

).  Chemical  compounds  again  may  be 
subdivided  into  two  classes,  (i)  those  composed 
. of  atoms  of  the  same  Bhuta  c’ass,  t.e.  of  different 
isomeric  modifications  of  the  same  Bhuta,  and 
( 2 ) those  composed  of  atoms  of  different  Bhuta 
classes.  In  the  first  case,  there  is  contact  between 
‘isomeric’  atoms  ( ) , in  the  second 
case  between  heterogeneous  or  ‘polymeric’  atoms 
( f^^ffY2t-F'2lt7T  ).  I he  first  contact  leads  to  inti- 
mate union  ( ?r^:, — n:  Fi^pr 

T-sEfT^jri  fwrCt  *nrf?r— ) : the 

A Si 

> isomeric  atoms  by  a peculiar  liberation  of  Energy 
( — the  action  of  similars  on  similars  ) 

are  attracted  towards  one  another,  and  beintr 
i riveted  as  it  were,  form  the  so-called  material  cause 
( ^TTT^T^T  ) of  the  compound  product.  The 

second  kind  of  contact  ( that  between  unlike  or 
‘polymeric’  atoms  of  heterogeneous  Blnitas  ) begins 
1 with  a liberation  of  Energy  ( Ttrs'HI'  ),  which  breaks 
up  each  of  the  Bhutas,  and  taking  particles 
( or  atoms  ) of  one  as  nuclei  or  radicles  groups 
particles  of  the  rest  round  these  radicles  in 
a comparatively  free  or  unattached  condition. 
In  this  case,  one  Bhuta,  that  which  serves  to 
furnish  the  radicles,  not  necessarily  that  which 
is  numerically  or  quantitatively  predominant, 
gets  the  name  of  material  cause  ( ), 

and  the  others,  which  by  their  collocation  cause 
I the  liberation  of  Energy  ( or  ). 
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are  called  efficient  causes  ( fafart  ^nrnr ) — 

TTWT^T  : TTfr^UT- 

^F' TT*r  itttI  ^f^Ff — qri^^frf,  on  Karika  16.  The 

illustrations  given  ( viz.  the  Rasas  as  modifications 
of  Ap,  water,  with  Earth-accretions)  show  that  this 
process  applies  not  only  to  the  Gu«as,  but  also  to 

the  Bhutas.  ■^rr^TTTT^?:^  Ttfarf 

^a^-rrra-  on  Karika  17).— fr^  ^fxr  (■fusrir 

wr^rr  Trfv ) ^rrrmf ^ ^i*r- 
on  Sutra  1 12,  Chap.  Y),  ^f?rm^-zzF*zt 
irr^TrW^wuT^  ^R%rftr  \f^s\ 

^iCgrU  WtW  I cfWTsifWW  — 7t*=^T»rnS7). 

\»  ' j 

Aniruddha  goes  so  far  as  to  hold  that  both 
‘isomeric'  and  ‘polymeric’  (or  ‘heterogenic’)  com- 
binations are  real  cases  of  constitutive  contact. 

(^HTHT*  e.g. 

on  Sutra  1 1 3,  Chap.  V.)  But  in  the  later  Sankhya- 
Patanjala  the  current  teaching  denied  this  - 
af 'tr^rt^TTT  (Sutra  102,  Chap  V),when  fwT^r- 

notes — ^srr  ^ ¥^fafrr 

^Tcfl^i^iu^T^rcT  1 TfiTi  1 

But  besides  these  transformations  of  substance 
( ) by  ‘isomeric’  or  ‘heterogenic' 

process,  ceaseless  changes  go  on  in  the  characters, 
the  modality,  and  the  states  of  substances— changes 
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which  are  due  to  the  unequal  distribution  of  force 
(or.  of  stress  and  strain, — pressure)  among  the 
Giw/as,  which  are  in  themselves  constant.  ( ^4- 

A 

TTri  ?.fg 

Jtr?tT  tTN^  ^ ^htt  %fw,—  qfwfsraraTaftr 

_ ^ ^ 

*3WPTt  — am^RT^I,  Sutra  13,  Pada  111). 

“Even  as  the  same  figure  ‘i*  stands  for  a 
hundred  in  the  place  ol  hundred,  for  ten  in  the 
place  of  ten,  and  for  a unitin  the  place  of  unit.”* 

* This  conclusively  proves  that  the  decimal  notation  was 
familiar  to  the  Hindus  when  the  Vyasa-Bhashya  was  written, 
i.e.  centuries  before  the  first  appearance  of  the  notation  in 
the  writings  of  the  Arabs  or  the  Greco-Syrian  intermedia- 
ries. Vachaspati,  who  comments  on  the  Vyasa-Bhashya, 
composed  his  Nyaya-Suchf-Nibandha  in  $-4 ffj  4 
t.e.  Samvat  898  or  S42  A.  D.  This  cannot  be  S'aka  898, 
for  apart  from  the  decisive  use  of  which  by  this  time 

had  come  to  signify  the  Samvat  era,  Vachaspati 's  commen- 
tator, Udayana,  wrote  the  LakshazzavaK  in  S aka  906 

WaffTTffT:  I 

r -n  ^ 

^ «P^t!nW*Pf  II 

A 

and  L dayana,  who  wrote  the  Parisuddhi  on  the  Tatparyya- 
tika  ol  V achaspati,  could  not  have  been  a contemporary  of 
the  latter,  as  will  also  appear  from  the  invocation  to  Saras- 
vati  in  the  opening  lines  of  the  Pamuddhi.  Vachaspati 
then  preceded  Udayana  by  14.2  years,  and  must  have  been 
himself  preceded  by  the  author  of  the  Vyasa-Bhashya  by  a 
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Now  the  question  is — in  these  mixed  sub- 
stances does  the  fusion  take  place  by  Parama/zus 
or  by  larger  masses  (or  lumps)  ? Now  a Paramawu 
is  defined  to  be  the  smallest  portion  of  any  sub- 
stance which  exhibits  the  characteristic  qualities  of 
that  substance, — in  other  words,  it  stands  for  the 
smallest  homogeneous  portion  of  any  substance. 
It  is  not  without  parts  and  therefore  not  indivi- 
sible. It  is  subject  to  disintegration.  In  a Bhuta 
or  its  isomeric  modification,  the  Paramazzu,  the 
smallest  homogeneous  component  particle,  is  un- 
mixed, and  therefore  corresponds  to  the  atom  of 
modern  chemistry.  In  a mixed  substance 

whether  it  is  an  'isomeric*  ora  ‘polymeric’ 
compound,  the  qualities  are  due  to  the  mixture, 
and  therefore  its  Parama«u,  the  smallest  homo- 
geneous particle  possessing  its  characteristic 
qualities,  must  result  from  the  mixture  of  the 
Paramazzus  (in  smaller  or  larger  numbers  as  the  case 
may  be)  of  the  component  substances.  The  Para- 

longer  interval  still,  for  Vachaspati  ascribes  the  Bhashya  to 
Veda-Vyasa  himself  ( o^UoqT 

■faSTT^ra  )•  The  internal  evidence  also  points  to  the  con- 
clusion that  the  Bhashya  cannot  have  been  composed  later 
than  the  sixth  century, — cf.  the  quotations  from  Panchasikha, 
Varshagawya,  and  the  Shashthi-Tantra-Sastra,  without  a 
single  reference  to  ITvara-KWsh/za— which  is  decisive.  1 
may  add  that  I remember  to  have  come  across  passages  of  a 
similar  import  in  Buddhist  and  other  writings  of  a still 

earlier  date. 
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Tnawu  of  a mixed  substance  therefore  corresponds 
to  what  we  now  call  molecule.  ( Tm  •ri’  7-aj’ 

a 

— •■ajrar*rrer  i f^- 

^Tzrif  ^^^fTiTcnzi  "cg^frr^  v.  — 

T: . ^'«Tew  — w=fcjw  — Sutra  52,  Pada  III. — ?iw- 

f^TgffT  ^ fin^rnaf*  1 ^fg^xr^uFT:  ^rapTon-v  ftrSTTfc- 

J s> 

■af^TT?rr  YfHi-^r^Uit  ^xr^^T^rrfwiiNr  w 1 fTvrpr- 

Sutra  88,  Chap.  V.  )— That  the 
Paranwzus  form  molecules  (^pn  ^f)  in  forming 
substances,  is  acknowledged  by  the  Sankhyas  as  will 
appear  from  Cau^apada, — «T3T  - 

^cTtpur:  1 (TrrfTTTT,  on  Karika  12).  Even  the  Vaue- 
shikas,  with  their  prejudice  against  'polymeric’  or 
‘heterogenic.’  combination,  acknowledge  that  in 
‘polymeric’  compounds  the  different  Bhuta- 
substances  unite  by  their  Paramawus  (or  atoms  ), 
though  they  rigidly  insist  that  in  such  cases  only 
one  atom  should  be  regarded  as  the  ‘radicle’ 

( or  cffTTw  ) and  the  Others  as 

co-efficient  causes  (faffTri  *5TTprr  — eg. 

xn^—  T**  *I%^T^Tf»rWT^T- 

T^TT  TO^^lpr- 

( R5I*rm'TTHTx?r — where  S rfdhara  notes  xj'rf'i&srr 
^Tzt^T  and  Udayana  ?T5tq7^f  VTflUTT 

®\ 
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It  is  only  in  the  mediaeval  Sahkhya-Patanjala 
that  under  the  influence  of  the  Nyaya-YaBeshika 
doctrine  a radical  difference  was  conceived  to 
exist  between  the  structure  (or  constitution)  of  a 
molecule  composed  of  ‘isomeric*  atoms,  and  that 
of  one  composed  of  heterogeneous  (or  “polymeric”) 
atoms.  In  the  former  case,  there  was  believed  to 

take  place  intimate  union  ( ^ ),  in  the  latter  case, 
only  a grouping  of  comparatively  free  or  loosely 
attached  atoms  round  a radicle  atom  ( ),  with 

liberation  of  Energy  ( ^rrre^it, — or  ) 

and  the  setting  up  of  unequal  stress  and  strain 
( )•  At  the  same  time, 

it  was  of  course  admitted  that  this  distinction 
does  not  apply  to  the  forms  of  subtile  matter 
( Tanmatra—  ) which  could  unite  in  inti- 

mate fusion,  whether  homogeneous  or  hetero- 
geneous. For  example,  the  subtile  body  ( 

) which  is  supposed  to  be  the  seat  or 
vehicle  of  the  conscious  principle  is  acknowledged 
by  Vijhana-bhikshu  to  be  penta-Bhautic  (TT^jfnarar); 
in  other  words,  all  the  five  Tanmatras  serve  as 
material  causes,  though  the  gross  body  (the 
animal  organism)  is  stated  to  be  only  a ‘'polymeric’’ 
compound  with  the  Earth-Bhuta  as  radicle  or  base. 

^ | fTJTTW®- 


7fc[  f sr^Tf y ^ i # aj  Or«  — Sutras  1 1 
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and  12,  Chap.  III.— 

♦jrTTf?r  ^ynr^rrfa'  {ibid.  Sutra  19,  Chap.  III.) 

But  in  the  original  Sahkhya-Patanjala  it  ap- 
pears that  the  production  of  a new  substance  by 

mixture  of  unlike  Bhutas  ( ) was  con- 

ceded as  freely  as  in  the  Vedanta,  and  was  con- 
ceived as  nowise  differing  from  the  formation  of 
a compound  of  atoms  of  the  same  Bhuta  class. 
The  Sankhya  analysis  of  all  change  into  trans- 
formations of  Energy  due  to  collocations  of  un- 
changing Gu«as,  in  other  words  the  prevailing 
chemico-physical  ( or  physical  ) point  of  view, 
naturally  recognises  no  distinction  between  collo- 
cations of  ‘isomeric'’  and  those  of  heterogeneous  (or 
‘polymeric’)  atoms.  At  bottom  they  are  all  collo- 
cations of  the  Gu/zas.  Even  \ ijnana-bhikshu  who,  as 
one  of  the  latest  expounders  of  the  Sankhya-Patan- 
jala,  has  been  most  affected  by  the  VaEeshika  preju- 
dice against  ‘polymeric’  combination 
urges  that  the  qualities  of  a compound  substance 
are  not  necessarily  the  result  of  similar  qualities  in 

the  component  elements.  ( ^^nfn'2? - 

Elsewhere  he  explains  that  far  from  the  vital  acti- 
vity being  independent  it  is  originated  and  main- 
tained by  the  combined  operation  or  fusion  of  the 
different  sensory  and  motor  reflexes  of  the  living 
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organism,  and  notes  that  the  united  operation 
of  mixed  (or  miscellaneous')  causes,  where  there 
is  a fit  collocation  of  matter,  offers  no  difficulty  to 

a follower  of  the  Sankhva-Patanjala  : — (‘srrffT 

JTTJTT^tjrJT'T-jT^  TrfrT 

•p;^TT  ?TTf%— TPr^TJTPST,  Sutra 

32,  Chap.  II.)  In  the  middle  of  the  ninth  century, 
we  find  Vachaspati  instancing  some  ‘heterogenic’  or 
polymeric  compositions  as  typical  examples  of 

lonary  change  (iTfcuTTjr)  and  unhesitatingly 
accepting  the  substantive  character  of  the  products. 
In  the  Kaumudi  he  describes  the  various  acids 
and  juices  of  fruits  as  modifications  of  the  same 
original  water  in  the  presence  of  different  kinds 
of  earthy  accretions.  The  process  is  peculiar.  The 
water-particle(or  atom)  serves  as  a radicle  or  centre 
of  a system,  and  the  different  kinds  of  the  Earth- 
Bhuta  centering  round  this  as  a nucleus  become 
the  seat  of  forces,  which  bring  in  the  development 
of  new  energies  (and  new  qualities,  e.g.  tastes) 
in  the  water.  ( wr  7TtT^- 

trftwmTT  JTy'Ti^^^'nffr^T^rzifniT  f*nfr<nra  1 

- \s  trt  j 

ityT^ijUT*  ^rf^rzi  ^myr^uTT:  trbr- 

*iT*T>f  on  Karika  16).  Vachaspati 

also  points  out  that  different  substances  may  be 
transformed  into  one  and  the  same  substance  (c.&. 
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the  production  of  salt  by  the  cow,  the  horse,  the 
buffalo  and  the  elephant,  thrown  into  the  salt  factory 
of  Sambara  in  Rajputana  or  of  the  flame  of  a 
candle  by  the  combination  of  wick,  oil  and  fire. 

( TrfTflTT^r^u^*  ■ge:  1 

<jTW*T:  trf?;?TTrn:,  wf^STT^  T ^ I — 

^^TTTTton  Pada  IV.  Siitra  14.) 

Earlier  still,  i.e.,  not  later  than  the  sixth  century, 
the  Vyasa-Bhashya,  noting  that  inorganic  matter, 
vegetable  substances  and  animal  substances  do  not 
differ  from  one  another  essentially  in  respect  of 
their  potential  energies  and  ultimate  constituents, 
points  out  that  various  bi-Bhautic  chemical  com- 
pounds of  water  and  earth  substances,  in  the  shape 
of  saps,  acids  and  juices,  are  found  in  plants  in 

their  different  parts,  p5T«T*£«rf:  Twrfe- 

In  other  words,  bi-Bhautic 

compounds  are  here  placed  in  the  same  category 
as  ‘isomeric’  compounds  of  substances  of  the  same 
Bhuta  class,  for  here  the  particles  of  both  the 
Bhutas  are  regarded  as  forming  the  matter 
(material  cause — of  the  smallest  homo- 
geneous portions  of  the  compound  substances. 

N.B. — Vachaspati  naturally  interprets  this  to 
mean  separate  modifications  of  the  two  Bhutas. 
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I he  view  of  the  earlier  Saiikhyas  that  atoms  of 
different  Bhutas  may  chemically  combine  to  form 
molecules  of  compound  substances  as  much  as 
atoms  of  different  modes  of  the  same  Bhuta  comes 
out  clearly  in  Utpala's  brief  reference  to  the  San- 
khya  system  in  his  commentary  on  Yarahamihira’s 
\ r/hat  Samhita.  ( fcr.Trr^«j:] 

I inftrrfar  i *r?r: 

*nrr^*TTrf*r  ( Utpala,  Chap,  i , S'loka  7 ). 

C hemistry  in  the  medical  schools  of  ancient 
India  As  a matter  of  fact,  long  before  the  fifth 
century,  probably  as  early  as  the  first  century  A.  D., 
the  prevailing  schools  of  medicine  and  surgery 
which  were  based  on  the  Sankhya  teaching  with  a 
methodology  derived  from  the  Nyaya-Vaijeshika 
doctrine  ( cf.  Charaka,  Sarirasthana,  Chap.  I, 

V imanasthana,  Chap.  VIII — also  Su^ruta,  Sari- 
lastlxana,  Chap.  1 ) had  founded  an  elaborate 
theory  of  inorganic  and  organic  compounds, 
which  equally  admitted  iso-Bhautic  and  hetero- 
Bhautic  combinations.  Like  the  Vedandsts, 
Charaka  and  Su.sruta  held  that  each  of  the  gross 

o 

Bhutas  ( Mahabhutas  ) is  a peculiar  ultra-chemical 
compound  of  five  original  subtile  Bhutas.  In  this 
sense,  every  substance  is  penta-Bhautic,  but  for 
purposes  of  chemical  analysis  and  synthesis,  i.  c. 
considered  with  reference  to  the  Mahabhutas,  all 
substances  in  their  chemical  constitution,  belong  to 

o 
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one  or  other  of  the  following  classes  : Mono- 

Bhautic,  bi-Bhautic,  tri-Bhautic,  tetra-Bhautic,  and 
penta-Bhautic.  Compounds  of  different  Bhiitas, 
again,  may  combine  to  form  more  complex  substan- 
ces, and  these  in  their  turn,  higher  compounds 
still,  and  so  on  in  progressive  transformation,  as 
is  more  specially  the  case  with  organic  substances 
and  products. 

Physical  characters  of  the  Bhutas:  The  pre- 

vailing physical  characters  of  the  different  Bhutas 
and  their  isomeric  modes  are  enumerated  as 
follows. 

Earth-substances — Heavy,  rough,  hard,  inert, 

dense,  opaque,  exciting 
the  sense  of  smell. 

Ap-substances — Liquid,  viscous,  cold,  soft, 

slippery,  fluid,  exciting  the 
sense  of  taste. 

Tejas-substanees — Hot,  penetrative,  subtle, 

light,  dry,  clear,  rarefied, 
and  luminous. 

Yavu-substances  — Light,  cold,  dry,  transparent, 

rarefied,  impingent. 

A'kasa-substances — imponderable  ( or  light  ), 

rarefied,  elastic,  capable  of 
sound  ( vibrations  >. 

'tnf&Trfa  1 stYh  fr*? 
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"TTf'T  I ^ 

^rrf^  i ^nj  irtw  ^ ^ 

*ufa  Wf^rafTfa  I *Z$  TTo^Jl^rW^^Tf^ 

i— Charaka,  S arirasthanai.  Chap.  26; 
compare  Susruta,  Sutrasthana,  Chap.  41  ). 

Charaka  points  out  that  the  primary  qualities 
or  specific  physical  characters  of  the  five  Bhutas 
are  tactile  qualities,  i.  c sensible  to  touch,  e.  g. 
hardness  ( or  roughness  ) for  Earth,  liquidity  ( or 
yielding  to  pressure  ) for  Ap,  impelling  or  moving 
force  ( pressure  ) for  Vayu,  heat  for  Tejas,  and 
Vacuum  ( non-resistance,  penetrability  ) for  A'kava. 

^rramr^iTnwt^nTrr  tc  f^rg**  1 

Charaka-S  arirasthana.  Chap.  I ). 
f cf.  the  elaborate  enumeration  of  physical  charac- 
ters quoted  in  Vijnana-bhikshu,  Yoga-Vartika, 
Sutra  42,  Pada  I ; — -also  Varavara’s  commentary 
on  Tattva-traya,  Achit-prakara/za  ). 

The  Maha-Bhutas — mechanical  mixtures  : — 
Suvruta  notes  that  each  of  the  gross  Bhutas  ( Maha- 
blnitas  ) is  found  mixed  up  with  the  other  Bhutas  ; 
— e.  or.,  the  Mahabhuta  A kava  is  the  receptacle  (or 
vehicle)  of  air,  heat-and-light,  and  water  vapour  : 
the  Mahabhuta  Vayu,  of  water-vapour,  light-and 
heat,  and  even  fine  particles  of  Earth  held  in 
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suspension  ; the  Mahabhuta  Tejas,  of  earth-parti- 
cles in  the  shape  of  smoke,  and  also  water-vapour. 

( rTTf^T  f*jf|  Suvruta 

S arirasthana  Chip.  i.  ) oErT^rt  1 

^■RTTST  XTWJT-^^-ffr^rrfJT  I ^Tsrf  TToftl** sft  I ^Tfg 
^^ffTf^jftTrTT  I ^fjTrfxT  N itj  ?\oTf?r  | 

*rr*ft2wfiT  l — L)alva//a  on  SuiTuta,  loc.  cit. ) 

Mono-Bhautic  Earth-substances  : — Ch»raka  and 
Susruta  regard  the  following  as  Earth-substances — 
Gold,  the  live  Lohas  ( silver,  copper,  lead,  iron 
and  tin)  and  their  'rust',  arsenic,  orpiment,  various 
mineral  earths  and  salts,  sand,  precious  stones, 
(Charaka,  Sutrasthana,  Chap.  1.  Cf.  also  Sujruta, 

Siitrasthana,  Chap,  I inf^T:  i*HT:- 

*rfT3TT:?rr^r  TT*ifffar — 

Dalva/za  on  Su^ruta,  loc.  cit.  ) 

I he  salts  include  common  salt,  saltpetre  etc. 
Sujruta  mentions  the  alkalis,  borax,  natron, 

'i  avakshara  ( carbonate  of  potash  ) etc. 

Ot  these  Earth-substances,  some  were  known 
to  be  compounds,  e.g,  the  chemical  salts  of  the 
metals,  collyrium  etc.  Su^ruta  describes  the  pre- 
paration of  the  metallic  salts.  The  leaves  of  the 
metals  were  pasted  over  with  the  salts,  and  then 
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roasted  ( ) ( Chikitsasthana,  Chap.  io). 

These  metallic  salts  are  therefore  mono-Bhautic 
Earth-compounds.  Su.rruta  also  gives  the  prepara- 
tion of  mild  and  caustic  alkalis.  (Sutrasthana, 
Chap.  1 1 ). 

Ap-substances,  simple  and  compound  : — 

Su^ruta,  following  Charaka,  enumerates  various 
classes  of  Ap-substances  ( ) as  follows:  — 

waters,  acids,  milks,  curds,  butters,  oils  (vegetable 
as  well  as  animal),  fats,  homes,  molasses,  alco- 
holic liquors,  urines  etc. 

Pure  Ap  ( Mahabhuta  ) is  tasteless  and  the 
six  tastes  are  developed  when  the  Mahabhuta 
Ap  enters  into  combination,  mechanical  or  chemi- 
cal, with  other  Mahabhutas.  Sm'ruta  notes  that 
various  kinds  of  Earths  are  dissolved  in  the  waters 
of  different  localities,  and  where  the  particles 
so  dissolved  are  predominantly  Earthy,  the  water 
tastes  acid  or  salt,— where  predominantly  watery, 
the  resulting  taste  is  sweet,— where  the  Earth 
particles  are  mixed  up  with  Tejas,  the  water  tastes 
pungent  or  bitter  etc.  Such  is  the  case  with  mecha- 
nical mixtures.  In  the  case  of  bi-Bhautic  or  tri- 
Bhautic  compounds  Charaka  mentions  that  sub- 
stances with  Mahabhuta  Ap  predominating  in 
their  composition  taste  sweet  ; with  Mahabhutas 
Earth  and  Tejas  predominating,  acid  ; with  Maha- 
bhutas Ap  and  Tejas  predominating,  salt  ; with 
Mahabhutas  Vayu  and  Tejas  predominating,  pun- 
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gent;  with  Mahabhutas  Vayu  and  Alcana  predo- 
minating, bitter  ; and  with  Mahabhutas  Vayu  and 
harth  predominating,  astringent.  ( Charaka,  Sutra- 

sthana,  Chap.  26,— cf.  Sujruta,  Sutrasthana, 
Chap.  42  ). 

In  fact  with  the  exception  of  Su^ruta's  waters, 
which  are  mechanical  mixtures,  or  rather  solutions' 
all  the^e  Ap-substances  are  organic  products 
and,  as  such,  penta-Bhautic,  i.  e.  compounded  of  all 
the  five  Mahabhutas,  and  the  particular  ‘taste' 
which  is  developed  depends  on  the  relative  pro- 
portion of  the  Mahabhutas,  and  the  predominance 
of  one  or  more  of  them  in  the  penta-Bhautic 
compound  in  question. 

Qualities  of  Compounds.— The  isomeric  modes 
of  each  Mahabhuta  have  specific  colours,  tastes 
etc.  due  to  their  structure,  /.  the  arrangement 
of  their  atoms,  and  the  physico-chemical  charac- 
ters of  compounds  whether  of  the  same  or  of 
different  Mahabhutas  result  from  the  collocation 
m unequal  proportion  of  the  different  forces 
latent  in  the  atoms  of  the  component  substances. 
Charaka  adds  that  the  varied  forms  ( textures  ) 
and  colours  of  organic  substances,  whether  vege- 
table or  animal,  are  derived  in  the  same  way. 

^7^*  , ^rTT^Tfrcr  ^rr^rrsnpjrT^rf 
TtTnrr:  1 


9 


130 


HINDU  CHEMISTRY 


Susruta  ignores  Charaka’s  distinction  between- 
Mahabhuta  and  subtile  Bhiita,  and  views  every 
substance  as  in  reality  penta-Bhautic,  and  it  is- 
only  the  relative  predominance  of  a particular 
Bhuta  or  Bhutas  in  any  substance  that  deter- 
mines its  class.  ( *3- 

v-zrz  ^sufvfWf3*  ' 

xrrf^'  ^ ,r?ra?  ^ 

^rrilUfafa  i Susruta,,  Sutrasthana,  Chap.  41  )• 

The  extant  Charaka  and  Susruta  — Succession 
of  medical  authorities  : 

The  extant  Charaka  and  Susruta,  the  sources 
of  our  present  information  regarding  the  progress 
of  scientific  knowledge  in  the  medical  schools  ot 
Ancient  India,  are  both  redactions  of  original 
authorities.  The  extant  Charaka  is  a redaction  by 
Dr/dhabala  of  the  genuine  Charaka  Samhita, 
which  was  itself  a redaction  by  Charaka  of  the 
original  work  of  Agnivesa,  the  disciple  of  A treya 
Punarvasu  as  distinguished  from  Knsh/zatreya  and 
Bhikshu  A'treya,  also  well-known  medical  autho- 
rities. The  extant  Susruta  is  a redaction  by 
Nagarjuna  of  an  original  work  ( Vnddha  Susruta  ) 
by  Susruta,  the  disciple  of  Dhanvantan.  That 
Charaka  preceded  Susruta  is  almost  certain. 
Nagarjuna  was  probably  earlier  than  Dndhabala. 
This  Nagarjuna  is  believed  to  have  been  the  author 
of  a commentary  on  Patanjali’s  Mahabhashya  (vide 
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Bhojavr/tti  and  ChakrapiUi),  and  was  probably 

‘ en!‘Cal  " 'th  the  ^chemist  Nagarjuna  ( Siddha 
cagarjuna ),  the  metallurgist  Nagdrjuna  (author 

R Lurea“M  °"  meta,lur^>  Bohas  astra  ),  and  the 
uddh, st  Nagarjuna,  author  of  the  Madhyamika 
ravr  ttti.  Charaka  and  Sujruta  continued  to 
receive  additions  after  DWdhabala  and  Naoar- 
jana,  and  even  after  VagblWa,  but  the  whole  of 
he  extant  Charaka  is  probably  much  earlier  than 
the  commentator  Chakrapfai,  and  the  whole  of 
the  extant  Surruta  earlier  than  Dalvana,  the 
commentator,  and  Madhava,  the  author  of  Ru„. 
vnmchaya.  The  extracts  in  Vagbha/a  make  it 
certain  that  the  passages  I have  quoted  or  shall 
quote  from  the  Sutrasthana  and  S^arirasthana  of 
Charaka  and  Susruta  cannot  be  later  than  the 
sixth  century  of  the  Christian  era. 

Preparation  of  Chemical  Compounds.— The 
nowledge  of  chemical  compounds  and  of  their 
preparation  continued  to  make  progress  in  the 
mraka  and  Surruta  Schools.  The  great  metal- 
UySt’  atan-iah’  ln  his  treatise  on  Metallurgy 
gf"c  elaborate  directions  for  many 
metallurgic  and  chemical  processes  specially  th'e 
preparation  of  the  metallic  salts,  alloys  and  amal- 
gams  and  the  extraction,  purification  and  assay 
■ng  of  metals.  Probably  it  was  Pataiijali  who 
iscovere  the  use  of  the  mixtures  called  Vitfas 
" tell  contained  aqua  regia  or  other  mineral  acids 
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in  potentia.  Unfortunately  PatanjaU’s  magnum 
opus  appears  to  have  been  lost,  but  extracts  rom 
it  are  frequently  found  in  medieval  works  on 
Medicine  and  Rasayana,  which  leave  no  don 
as  to  its  remarkable  scientific  value.  The  meta  - 
lurgist  Nagarjuna.  advanced  the  knowledge  of 
chemical  compounds  by  his  preparations  of  mcr- 
,-urv.  The  Harshacharita,  in  the  seventh  cen- 
tury, relates  a fable  concerning  this  NAgArjuna, 
and  speaks  of  him  as  a friend  and  contem- 
porary of  SAtavahana.  The  relat.ve  priority  ol 
Patanjali  and  Nagarjuna  is  a vexed  question 
the  history  of  metallurgy.  That  NAgArjuna  s Loha- 
yastra  was  earlier  than  the  final  redaction  ot 
Patanjali  will  appear  from  the  following  urcum- 
Stances  —(A  Chakradatta  in  his  summary  o 

Nagarjuna  mentions  that  the  chemical  process  ot 

testing  pure  iron  must  be  repeated  twice  before 
it  can  be  regarded  as  decisive,  whereas  S ivadasa 

Sen’s  extract  from  Patanjali  shows  that  the  latte i 

directed  the  process  to  be  repeated  seven  times  ; 
(Sj  Patanjali  in  the  Abhraka-vidhi  (mica  operation) 
adds  mercury,  which  in  this  particular  operation 
is  wanting  in  NAgArjuna’s  recipe  ( cf.  Chakradatta, 
and  Patanjali  as  reported  in  the  ) ogaratnakara- 
samuchchaya  ) ; and  (3)  Nagilrjuna  is  quoted  in  the 
earlier  compilations,  Patanjali  in  the  later. 

Early  in  the  sixth  century,  Varahamihira  in  the 
VWhat  ’ Sawhita  gives  several  preparations  of 
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cements  or  powders  called  Vajra-lepa,  “cements 
strong  as  the  thunderbolt  and  there  was  ample 
use  for  these  in  the  temple  architecture  of  the 
Buddhist  period,  the  remains  of  which  bear 
testimony  to  the  adamantine  strength  of  these 

metal  or  rock  cements.  ( 

Chapter  56.  Ibid  ).  Varahamihira  also  alludes  ta 
the  experts  in  machinery  ) and  the 

professional  experts  in  the  composition  of  dyes  and 
cosmetics  Ch.16,  also  Ch.15).  1 would 

also  refer  to  the  interesting  Chapter  on  cosmetics 
(Ch.  76)  where  Varahamihira  gives  various  recipes 
for  artificial  imitations  of  natural  flower  scents  as 
of  the  essence  of  Vakula,  Utpala,  Champaka, 
Atimuktaka  & c.,  arranges  compound  scents  in  a 
sort  of  scale  according  to  the  proportions  of  cer- 
tain ground  essences  used  in  their  preparation, 
and  determines  by  the  mathematical  calculus 
of  combination  ( ) the  number  of 

variations  of  the  different  notes  in  this  scale. 
To  these  classes  of  professional  experts  were 
due  three  of  the  great  Indian  discoveries  in  the 
chemical  arts  and  manufactures  which  enabled 
India  to  command  for  more  than  a thousand  years 
the  markets  of  the  East  as  well  as  the  West  and 
secured  to  her  an  easy  and  universally  recognised 
pre-eminence  among  the  nations  of  the  world  in 
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manufactures  and  exports: — (i)  the  preparation  of 
fast  dyes  for  textile  fabrics  by  the  treatment  of 

natural  dyes  like  ManjishMa  with  alum  ( ^ffisrsT 
TTT’TWfj^ft)  and  other  chemicals  ( e.g . sulphate  of  iron) 
also  cow-dung,  (cf.the“cowdung  substitute”,  Roscoe) ; 
(2)  the  extraction  of  the  principle  of  indigotin  from 
the  indigo  plant  by  a process  which  however  crude 
is  essentially  an  anticipation  of  modern  chemical 
methods  ; and  (3)  the  tempering  of  steel  in  a 
manner  worthy  of  advanced  metallurgy,  a process 
to  which  the  mediaeval  world  owed  its  Damascus 
swords.  It  was  this  applied  chemistry  much  more 
than  handicraft  skill  which  gave  India  her  premier 
position  in  the  middle  ages  and  earlier  ( indeed 
from  Pliny  to  Tavernier  ) in  exports  and  manu- 
factures ; for  in  handicraft  skill  as  in  design  and 
workmanship,  great  as  were  her  merits,  India 
came  to  be  surpassed  by  her  disciples  China  and 
Japan. 

The  Vasavadatta  and  the  Dasakumara  Charita 
in  the  sixth  century  allude  to  the  preparation  of 
a mass  of  fixed  or  coagulated  mercury  (TTTT?- 
fww  ; a chemical  powder, 

the  inhalation  of  which  would  bring  on  deep  sleep 

or  stupor  ( ) ; a chemically 

prepared  stick  or  wick  for  producing  light  without 

fire  (zrhr^Prf^rr— ' ; and  a powder  which 
like  anaesthetic  drugs  or  curare,  paralyses 
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sensory  and  motor  organs  ( faw 

— ^r^^flT  zv-uj:  ).  Vr/nda 

{ circa  950  A.  D.  ) notices  the  preparation  of  sul- 
phide of  mercury  ( ^ ) composed  of  one 

part  of  sulphur,  and  half  its  weight  of  mer- 
cury • and  also  of  cuprous  sulphide  (Turf^fTPR). 

Chakrapa«i  ( circa  1050  A.  d.  ) mentions  the  pre- 
paration of  the  black  sulphide  of  mercury,  “by 
taking  equal  parts  of  mercury  and  sulphur". 

The  Rasar/zava  ( circa  1200  A.  d.  ) notices  the 
colours  of  metallic  flames,  probably  after  Patahjali  ; 
e ■ g-  copper  gives  blue  flame  • - tin,  pigeon- 
coloured  ; lead,  pale  ■ iron,  tawny  ; blue  vitriol, 
red.  It  may  be  noted  that  the  Rasanzava  regards 
mercury  as  a penta-Bhautic  substance. 

The  Rasaratna-samuchchaya  divides  the  mi- 
neral kingdom  ( Earth-substances,  simple  and 
compound  ) into  the  following  classes  ; — • (1) 
The  eight  Rasas,  mica,  pyrites,  bitumen', 
blue  vitriol,  calamine,  etc.  (2)  The  eight  Upa- 
rasas  ( useful  in  operations  of  mercury),  sulphur, 
red  ochre,  green  vitriol,  alum,  orpiment,  realgar, 
collyrium,  and  medicinal  earth,  to  which  may  be 
added  the  eight  Sadharazza  Rasas,  sal-ammoniac, 
cowrie,  cinnabar,  rock  vermilion,  etc.  (3)  The 
gems,  diamond,  emerald,  sapphire,  cat’s  eye,  sun- 
stone,  moon-stone,  pearl,  etc.  (4)  The  metals. 
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gold,  silver,  iron,  copper,  lead,  tin,  and  the  alloys — 
brass  and  bell-metal.  Other  Earth-substances  are 
six  salts,  three  alkalis,  mineral  earths,  and  several 
poisons  ( cf.  vol.  I,  pp.  32-98  ). 

Chemical  compositions  and  decompositions 
metallurgic  processes. — In  these  writings,  we 
frequently  come  across  instances  of  chemical 
composition  and  decomposition,  by  processes, 
more  or  less  crude,  of  calcination,  distillation, 
sublimation,  steaming,  fixation,  etc.  ( 

^tM:xnfpr,  ^ TTTfPr,  ^ etc.  ) <?.  g.  the  pre- 
paration of  perchloride  of  mercury  by  taking 

. r ~~ 

common  salt  and  mercury  ( — ttiTW 

^fs^TRrrc:)  ; of  sulphide  of  mercury 
by  taking  sulphur  and  mercury  ; of 
Sindura  from  lead  ( •n^nrw^T  Amara- 

kosha  ) of  the  medicinal  compounds,  Svarwa- 
sindiira  and  Rasasindura,  with  mercury,  sulphur 
and  gold,  where  gold  may  have  been  fancied 
to  influence  the  resulting  compound  in  some 
mysterious  way,  either  as  a ‘dynamic’  or  as  a 
catalytic  also  the  extraction  by  chemical  de- 
composition of  mercury  from  sulphide  of  mercury 
( — vide  ) ; of  copper  from 

sulphate  of  copper  ( asr.  ) by  heating  this 

substance  with  one-fourth  of  its  weight  of  borax 
( Rasaratna-samuchchaya, — cf.  Bhavaprakasa, 
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n rim\TWT(S  r^r^T  WT»r<ir  fTgTfrr);  of  zinc  (^pw, 

) from  calamine  ( — Rasar/zava  ) , of 

copper  from  pyrites  ( etc.  -■ 

Rasarzzava,  (though  the  golden  pyrites  were 
supposed  to  be  a semi-metal  of  gold,  contain- 
ing some  gold  along  with  the  essence  of  copper) 
the  purification  of  mercury  by  repeated  distilla- 
tion from  le  ad  and  tin  with  which  it  is  used 
to  be  adulterated  in  the  market.  I he  various 
metallurgic  processes  described  are — extraction, 
purification,  killing  ( formation  of  oxides,  chlorides 
and  oxy-chlorides  for  the  most  part  ),  calcination,, 
incineration,  powdering,  solution,  distillation, 
precipitation,  rinsing  ( or  washing  ),  drying,  steam- 
ing, melting,  casting,  filing,  etc.  to  all  which  each 
of  the  known  minerals  was  successfully  subjected 
by  the  use  of  apparatus  and  reagents  and  the 
application  of  heat  in  different  measures  ( — 
and  ), — methods  which,  if 

often  crude,  especially  from  the  absence  of  inde- 
pendent and  isolated  mineral  acids,  were  yet  in 
several  instances  remarkably  simple  and  effective,, 
and  which,  after  all  by  the  use  of  various  \ h/as 
potentially  containing  mineral  acids  ( aqua  regia, 
sulphuric  acid,  hydrochloric  acid,  etc.)  virtually 
accomplished  the  practical  ends  kept  in  view. 
To  these  were  added  several  special  processes 
for  mercury  ( e.g.  fixation  ),  bringing  up  the 
number  of  mercurial  operations  to  nineteen. 
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It  may  be  noted  that  the  mixtures  called  Vir/as, 
which  potentially  contained  dilute  mineral  acids, 
were  regularly  employed  not  only  in  killing  the 
metals  ( forming  their  oxides  and  chlorides  ), 
but — what  is  of  fundamental  importance — for  pur- 
poses of  chemical  decomposition  of  metallic  salts, 
etc.  and  the  extraction  and  purification  of  metals. 

Organic  Compounds. — Organic  Compounds  are 
either  vegetable  or  animal  substances.  ( 

Hie  molasses,  the  fermented  liquors,  the 
saps  and  juices  of  plants,  fruit  acids,  vegetable 
ashes  and  alkalis  together  with  the  tissues  of 

plants,  are  vegetable  compounds  ^rf). 

Honey,  milk,  curd,  butter,  fat,  bile,  urine,  and 
other  excreta,  together  with  the  organs  and  tissues 
•of  animals,  are  animal  substances.  Charaka 
notices  vegetable  as  well  as  animal  oils.  The 
viscous  (oily)  substances  are  classed  under  four 

heads — butters,  oils,  fats,  and  marrows  ( frfTnrr«r 

iff  t?:  ).  Salt  may  be  either 

mineral  or  vegetable  salt. 

Suiruta  divides  poisons  into  two  classes — Vege- 
table and  animal,  but  several  poisons  expressly 
termed  mineral  poisons  ( >n<gfa£r ) are  included  in 
the  first  class. 

All  organic  substances,  whether  animal  or 
vegetable,  are  penta-Bhautic,  being  compounded 
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of  greater  or  less  proportions  of  the  five  Maha- 
bhutas. 

Taking  the  human  body  Charaka  finds  that 
the  foetus  is  composed  of  sixteen  organic  sub- 
stances, viz.  four,  composing  the  Sperm-cell  which 
comes  from  the  male  ; four  composing  the  germ- 
cell which  comes  from  the  female  ; four  added  by 
the  transformation  of  the  nutritive  material,  and 
finally,  four  kinds  of  subtile  matter,  which  together 
form  the  vehicle  of  the  conscious  principle.  As  to 
the  four  organic  substances  which  compose  the 
sperm-cell,  or  the  other  four  which  compose  the 
germ-cell,  it  is  not  clear  whether  in  Charaka’s  view 
they  are  also  in  their  turn  compounded  of  less 
complex  organic  substances,  or  whether  their 
constituent  elements  are  inorganic  penta-Bhautic 
compounds. 

The  tissues  that  appear  in  the  course  of  deve- 
lopment of  the  foetus  are  further  transformations 
( higher  compounds  ) of  these  foetal  substances. 
All  the  component  substances  of  the  body  are 
penta-Bhautic  compounds,  though  sometimes 
they  are  assigned  to  the  particular  Bhutas  which 
predominate  in  their  composition,  e. g.  bile  to  Tejas, 
lymph,  chyle,  blood,  fat,  urine,  sweat  and  other 
secretions  to  Ap,  and  skin,  flesh,  bones,  nails, 

hair,  etc.  to  Earth.  ( xpff  TI^rf^^TTjTJTtrre^cT  I — 
TT*  ^Tfir  =3<3fzr* NTfa  ^FfTfsr  ?Hfrrfw?T^Trf5T  ^T^TT- 
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"5TTf»T  ^T?iT?ffTTf«T  et  seq.  Charaka,  S arfrasthana. 
Chap, II.  vide  also  Charaka,  S arirasthana,  Chap.  VII. 
cf.  Gangadhara’s  Jalpakalpataru.  fiTrl’  ??wVzr 

7T5T:^7r  ^fr*- 

i +^<3$’  nctTTT^w^inr^T^xr^^- 

frarFCfalT*:  I <3  I 

Cf.  Charaka,  S arirasthana,  Chap.  IV.  truggiT^ftEf? 
^rjfzr  *i^r^?rf^«TTT:  i ) 

Foetal  Development  ( after  Su.vruta).  The  ovum’ 
fertilised  by  the  sperm-cell  and  developing  under 
the  influence  of  animal  heat  forms  successive  layers 
and  tissues,  even  as  layers  of  cells  and  fibres  are 
formed  in  wood.  First  are  formed  seven  layers 
epithelial  and  dermal  ( *Ttfra[^r:  ),  then  follow  the 
several  tissues  ( ^f^TT : ),  the  flesh,  the  vascular  tissue, 
the  fat  and  marrow,  the  lymphatic  ( and  glandular  ) 
tissue,  the  intestinal  tissues,  the  biliary  and  the 
seminal  vessels.  Tissues  which  are  regarded  by 
some  as  modifications  of  the  original  dermal 
layers  of  the  ovum  (cf.  the  layers  of  the  blasto- 
derm and  their  relation  to  the  tissues  in  Embryo- 
logy).  The  tissues  are  supposed  to  be  developed 
successively,  one  out  of  another,  by  chemical  action 
or  metabolism  ( HT3T  ),  e.  g.  chyle  is  transformed 
into  blood,  blood  into  flesh,  flesh  into  fat,  fat  into 
bone,  bone  into  marrow,  marrow  into  sperm-cell. 
The  organs  are  next  formed  out  of  the  tissues. 
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The  liver,  gall-bladder  ( sffa  ),  spleen  and  lungs 
are  referred  to  the  blood  ; the  . intestines  to 
the  blood,  lymph  and  bile;  the  kidneys  to  the 
blood  and  fat  ; the  testicles  to  the  blood, 
lymph  and  fat  ; the  heart  to  the  blood  and 
lymph  ; and  the  tongue  to  the  lymph,  blood 
and  flesh.  Vayu,  with  the  accompaniment  of  ani- 
mal heat,  impels  the  ‘currents’  ( ) in  the 

system  ; Vayu  acting  on  the  flesh  gives  rise  to 
the  muscles,  and  it  is  Vayu  again,  which,  with 
the  essence  of  fat  (or  marrow),  produces  the 

nerves,  arteries  and  tendons.  ( hw 

' ^T: 

I 'R’TTJ 

iwn  1 TrsTJtr  i f^PttT  1 after 

1 ^arf  1 i ^"1 

ftr^TIT  I T 

igfj  | — et  seq  Su.yruta,  S arirasthana.  Chap.  IV. 

Heft  *ft^r  rT5(T?IfT  I 

A 

jpssr  M*3’  I Sutrasthana,  Chap.  XIV). 

The  following  parts  ( tissues  and  organs  ) in 
the  foetus  are  in  a special  sense  modifications  of 
the  four  organic  substances  contributed  by  the 
sperm-cell  of  the  male  parent  ; hair,  nails,  teeth, 
bones,  nerves,  veins  and  arteries,  tendons  and 
ligaments,  and  the  sperm-cell  ; the  following,  of  the 
substances  derived  from  the  mother, — skin,  blood, 
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flesh,  fat,  the  heart,  liver  and  spleen,  kidneys 
stomach,  intestines,  etc.  ( Charaka,  S'knrasthana’ 
< Imp.  III.  *rfir  w few: 

i wrfw  *§rsr^r  vrwmk 

^ ^ *T*«:  W«iT=rW:  ^ ^ 

*****  wfe  w nffT  ^ #r^T  * w't  w 

■jftTTNT^  W ^IJITinig  Tf«T  WTWSTlfw  |) 

Chemistry  of  Digestion -The  food  we  eat 
contains  live  classes  of  penta-Bhautic  organic 
compounds.  From  their  radicles  or  predominant 
elements,  the  substances  are  named  Earth-com- 
pounds, Ap-compounds,  Tejas-compounds,  Vdyu- 
compounds  and  A kana-compounds.  The  Earth- 
compounds  supply  the  hard  formed  matter  of  the 
body,  the  Tejas-compounds  give  the  animal  heat 
( or  the  metabolic  heat  ),  the  Vayu-compounds 
are  the  sources  of  the  motor  force  in  the  organism, 
the  Ap-compounds  furnish  the  watery  parts  of  the 
organic  fluids,  and  the  Alcana-compounds  contri- 
bute to  the  finer  etheric  essence  which  is  the 
vehicle  of  the  conscious  life.  Roughly  speaking, 
the  Earth-compounds  answer  to  the  nitrogen 
compounds  in  the  food,  the  Tejas-compounds  to 
the  hydro-carbons  ( heat-producing  ) and  the 
Vayu-compounds  to  the  carbo-hydrates  (dynamic), 
rile  Ap-compounds  are  the  watery  parts  of  food 
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and  drink  The  flesh,  for  example,  is  a tissue 
composed  principally  of  the  Earth-compounds,  the 
fat  of  the  Earth  and  Ap  compounds,  the  bones  of 
Earth,  Vayu  and  Tejas  compounds.  For  purposes 
of  digestion  it  is  stated  that  different  operations 
of  the  metabolic  heat  ( perhaps  different  diges- 
tive fluids  are  also  meant  ) are  required  to  digest 
the  different  substances  in  the  food. 

The  course  of  metabolism  is  described  as 
follows  ' The  entire  alimentary  canal  is  called 

Mahasrotas  ( the  great  channel  ). 

The  food  goes  down  the  gullet  by  the  action 
of  the  biomotor  force,  the  Pra«a-Vayu. 

In  the  stomach  ( ^rRTUTT  ) the  food  becomes 
mixed  up  first  with  a gelatinous  mucus  ) 

which  has  a saccharine  taste,  and  then  gets  aci- 
dulated by  the  further  chemical  action  of  a diges- 
tive iuice  ( Tift:— evidently  the  gastric 

juice  is  meant  ).  Then  the  biomotor  force,  the 
Sam  an  a Vayu,  begins  to  act  and  drives  down  the 
chyle  by  means  of  the  Grahawi  Na^/i  to  the  Pitta- 
.vaya  (duodenum),  into  which  bile  comes  down  from 
the  liver,  and  thence  to  the  small  intestines  ( the 
).  In  these,  the  bile  ( or  rather  the 
digestive  substance  in  the  bile  as  opposed  to  the 
colouring  element  ) acts  on  the  chyme,  and  con- 
verts the  latter  into  chyle  ( ),  which  has  at  first 
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a katu  taste  ( pungency ).  This  chyle  contains 
in  a decomposed  and  metamorphosed  condition 
all  the  penta-Bhautic  organic  compounds,  viz. 
tissue-producing  Earth-compounds,  water  parts  or 
Ap-compounds,  heat-producing  Tejas-compounds, 
torce-producing  Viiyu-compounds,  and  lastly,  finer 
etheric  constituents  which  serve  as  the  vehicle  of 
consciousness.  The  essence  of  chyle  ( ) 

from  the  small  intestines  is  driven  by  the  biomotor 
force,  the  Prawa  Vayu,  along  a Dhamani  trunk 
( cf.  the  thoracic  duct)  first  to  the  heart  ( which 
is  a great  receptacle  of  chyle  ),  and  thence  to  the 
liver  ( and  the  spleen  ),  and  in  the  liver,  the  colour- 
ing substance  in  the  bile  acts  on  the  essence  of 
chyle,  especially  on  the  Tejas  substance  therein, 
and  imparts  to  it  a red  pigment,  transforming  it 
into  blood.  But  the  grosser  part  of  chyle  (*^«nrPT) 

proceeds  along  the  Dhamanis,  being  driven 
by  the  biomotor  force,  the  Vyana  Vayu,  all  over 
the  body. 

When  the  blood  has  been  formed,  the  essence 
of  chyle  in  the  blood,  acted  on  by  Vayu  (biomotor 
force  ) and  Mamsagni  ( the  flesh  forming  metabolic 
heat  ),  forms  the  flesh-tissue,  the  Earth-compound 
of  the  food  substance  especially  contributing  to 
this  tissue  of  the  flesh  tissue  thus  formed,  the  grosser 
part  goes  to  feed  or  replenish  the  flesh  tissue  all 
over  the  body.  The  finer  essence  of  flesh  in  the 
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* WWvAA/ './  V ' . / y y .y  . . . - „ r , / f_,  ^ ^ 

b'ood  in  the  chyle,  acted  on  again  by  Vayu  (biomotor 
current)  and  the  fat-forming  metabolic  heat  (^Tzfj^) 
in  the  menstruum  of  lymph  ( ww  ),  receives 

visbosity  and  whiteness,  arid  produces  the  fatty 
tissue,  the  Earth-compounds  and  Ap-compounds 

of  the  food  especially  contributing  to  the  product. 

I his  fat  in  the  chyle  (or  blood),  or  rather  the  grosser 
part  of  it  replenishes  the  fatty  tissue  of  the  body, 
but  the  finer  essence  of  fat  in  the  flesh  in  the  blood 
m the  chyle,  acted  on  by  Vayu  ( biomotor  current) 
and  the  marrow-forming  metabolic  heat,  in  the 

menstruum  of  lymph  ( 'a^  ^nri^r  )•  becomes  hard 

1 or  crystalline ),  and  forms  bone,  the  Earth, 
Vayu  and  Tajas  compounds  contributing  principally 
to  the  product.  The  essence  of  the  far,  fills  the 
hollow  channels  of  the  bones,  and  acted  on  acrain 
by  biomotor  Vayu  and  metabolic  heat,  becomes 
transformed  into  the  marrow.  The  marrow  is 
transtormed  into  the  semen,  which  is  conveyed 
down  by  means  of  a pair  of  Dhsmams  ( ducts  ) 

( % 7j3fTsr%  \ lodged  bp  its  receptacles  ■g’Enrff) 

and  discharged  bv  means  of  another  pair  of  ducts 
( ^ ).  The  semen,  or  rather  all  the 

elements  in  their  finer  essence,  give  off  Ojas,  which 
returns  to  the  heart,  the  receptacle  of  chvle  and 
blood,  and  again  floods  the  body,  and  sustains 
the  tissues,  thus  completing  the  wheel(or  self-return- 
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ing  circle)  of  metabolism  ( ^ 1 • 

Charaka  and  Vagbha/a  ). 

It  is  to  be  noted  that,  throughout,  the  fluid 
in  the  chyle  ( or  blood  ) acts  as  the  menstruum, 
though  occasionally  the  lymph,  which  is  itself  a 
derivative  from  the  chyle  is  added  as  in  the  case 
of  the  fatty  tissue  and  the  marrow  ; and  that  each 
preceding  element  or  constituent  of  the  body  (trr<3 
j takes  up  the  proper  organic  com- 
pounds from  the  food-chyle  to  form  the  next  element 
or  tissue.  Throughout  also,  the  chemical  changes 
are  due  to  the  metabolic  heat  which  breaks  up  the 
compounds  and  recombines,  but  the  operations  and 
even  the  vehicles  perhaps  of  this  heat  are  different. 
For  example,  these  heat-corpuscles  in  the  biliary 
ducts  produce  the  bile,  but  the  bile  secretion  is 
supposed  to  contain  two  distinct  substances,  (i)  a 
digestive  fluid  in  the  duodenum  which  acts 

on  the  chyme  to  produce  the  chyle, 

=»rnai’fiTTT‘) ; and  (2)  a colouring  bile  substance  in  the 
liver  which  adds  a red  pigment  to  the  chyle  and 

transforms  it  into  blood  ( )■  Be- 

sides, there  are  three  other  biles,  of  which  the 
acqueous  humour  in  the  eye  is  supposed  to  be  one 

( ) helping  in  the  formation  of  visual 

images  ( ).  This  is  the  view  of  Dhanvan- 

tari  and  his  school,  but  Atreya  hoids  there  is  no 
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evidence  that  the  bile  really  performs  the  first  (diges- 
tive) function,  for  this  can  be  accounted  for  by  the 
animal  heat  arising  from  the  working  of  the 
whole  bodily  machine.  There  are  three  different 
hypotheses  regarding  the  course  of  metabolism 
and  the  successive  transformations  of  the  chyle 

( f^srr 

Chakrapa/zi,  Bhanumati,  Sutra- 
sthana,  Chap.  14,  S loka  10  ; also  his  commentary 
on  Charaka,  Sutrasthana^  Chap.  28),  but  my  account 
is  based  upon  the  second  hypothesis  which  has  the 
.preference  of  Chakrapam  (^rc*:).  It  may  be  added 
as  a curiosity  that  each  element  of  the  body  ( ) 

under  the  metabolic  heat  is  supposed  to  give  off 

a finer  essence  ( ) which  serves  as  the 

material  of  the  next  succeeding  element,  and  a 
dross  ( ),  which  forms  some  of  the  excreta 

m the  body,  ( including  the  nails,  the  hair,  etc.  ), 
besides  retaining  its  own  substance  ( the  gross  or 
main  part  ) which  is  driven  along  by  the  Vayus 
(biomotor  or  vital  currents)  or  by  the  Srotas 
to  its  destination  in  the  body.  Some  idea  of  circu- 
lation appears  to  have  been  entertained,  for  the 
heart  which  receives  and  then  sends  down  the  chy- 
le through  the  Dhamanis  gets  it  back  transformed 
into  blood,  and  the  Ojas  also  proceeds  from  the 
heart  and  returns  to  it  along  with  the  chyle  and 

blood.  (Cf.  Vagbha/a  ?u:  farcr: 
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■^fw^rn:  ) I TT^7TTrJT%  |%  ^n=fTT:  TfT^iftffRU  t 

f*nTeft:  *rf*rr  ^^nTjwrsr  ^rofirof  ihr  1 Sumita,. 

Sutrasthana,  Chap.  46.  Cf.  also  fT^xr^rsTTfrTvjT 

Tf^rnrrfa  ?n^7r:  W tr  farHj^tW  % i 

ibid..  Chap.  41.  ^rrizrTR' ^ TRTarT:  irsftarrar:  iRT*nTT:, 

w*  tjrf'§=TT^t»T  -tr^ur^  1 w^f 
h.  ^ g*nfa  tt^t  ^rf-^T:  TTTf^RR* 

ttttt:  wg  1 nm  tiT  ^ *rt?r  <s 

xnf-§TT:  1 %^urr  v ■ wgrf^r  vf^raj f^r«T?f ^ <fmr  1 Cha- 
raka,  quoted  by  Dalvana.  ^mrr 

7U*  ^Trf  f^lTT^^^rr  rm:  I 7UpU 

writsT ^ 1 firfp^irr  ^tt 

nfWf^T,  ^TT^tfetTWr^’.^TT  *Tf*ft  I 

^TRTT^rr*ft  UfTT  1 * uiRnrnr^  i*r%T  wt 
f^q'T^i  ^husr:  1 f^g  ^frr  i....^^fzr 

^ ftTrW'  lTTWRcq’  ^fT^n;  I ^7T<3R*n;fRTg7^n- 

bufTTR^i  I 

^JXTTftT  T*?t  I snRfRrTSRT  *TR- 

I ^ *RTf%r3T  ♦lit'  ^IRfR^HTiT, 

TTUg  iff^l  ^ %^T  |%tf»T*rPT?f  I Yf^-atRjf^srr- 

^t^TT  *T|pR:  5HITT1R :,  TR7Tr?I*?T  ■al  I <4 FIlf^T 

rirff  *T^HT^[  I Wef  T I 

crrf^r  ^ R ?t^tt  <t*t ; I fT^UR^rfr-^ 
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^ ^ Tjar  ww:  | Charaka — Dr/^/zabala 

Sawhita,  quoted  by  Aru/^a  in  his  commentary 
on  Vagbha/a-  *lTrTf;Dnff‘  Tram^f 

ITST  T*  ^ T^'  ^T^rfTT  | ?raf 

T^f^r^-^^TcT  r3pnT7?l‘  TmoZiR^sr  ^ypnrfrT  I TUf’^ 
TlfixRT^  ^rr^^ri^i  ^r’  Tfm^f?r  1 ?r?rr  rar+n^i-a? 
^■NTH^TT^fft,  ^*J-riTT-rI<«T?^  XR  ^T^rfff  I (Chak- 
radatta,  Blianumati).  This  passage  shows  that 

the  ‘venous  blood’  was  conceived  to  be  chyle- 
essence  mixed  with  blood,  and  that  the  circulation 
of  the  chyle  so  for  as  it  was  held  to  contribute 
its  quota  to  the  constituent  elements  and  tissues 
of  the  body  was  really  supposed  to  be  identical 
with  the  circulation  of  the  blood  ( <t^t 
?Tin*!iai2urf?r  ).  This  will  be  abundantly  clear  from 
the  following  account  of  the  course  of  the  chyle 
and  the  blood  : — 

*r?t:  xn*r:  TTRT^i^rr  tT fr»rf  *t%ti 

TTi^^-TiW^ »rt  w f ttsTh  i ?r?r: 

***?  I WyT:  1 ^%T  VT*ft  T5T- 

•^rris(  ^ fxra^r  T?nWf:  wftrTTnr^r'  ruf  -ajR- 

xn^T  ^f^Ttr  ww^irctiTnrrf^  ^fv?- 

ttN  ^BOirfH  I «TrH  KTT:  -aTR^r^T  iTfr^r 

V) 
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wftf*:  frofas  irckn:*ir*Tf<jr  *T*rf*r  *t1w  n 

et  seq. 

This  finer  essence  of  chyle  which  nourishes  the 
flesh  must  also  be  carried  in  the  blood,  on  the 

‘irrigation  channel'  hypothesis  ( ). 

(For  diagrams  of  the  central  circulation  and  the 
sympathetico-spinal  nervous  system,  vide  Appen- 
dix, The  mechanism  of  life  and  the  inheritance  of 
specific  and  other  congenital  characters  are  also 
dealt  with  in  the  Appendix.) 

Formation  of  molecular  qualities  in  chemical 
compounds  : — The  Charaka  school,  which,  we  have 
seen,  was  an  offshoot  of  the  Sankhya  ( cf.  Charaka, 

Vimanasthana,  Chap.  8,  fp>rr 

fjiiogsrasr  TTeFiTT^rfirf?!' ) supplemented  the  above 
account  of  inorganic  and  organic  compounds  with 
a characteristically  Sankhya  explanation  of  the 
formation  of  molecular  qualities  by  chemical 
combination.  In  Charaka's  view,  the  colours, 
tastes,  etc.  of  the  molecules  of  chemical  com- 
pounds result  from  the  collocation  in  unequal 
proportion  and  unstable  equilibrium  of  the 
different  forces  latent  in  the  atoms  ( Parama;/us  ^ 

themselves.  ( ^rrfwTfr- 

wlafwf^ntprT:  I Charaka.) 
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Chemistry  of  colours. — As  an  interesting  exam- 
ple of  the  way  in  which  a follower  of  Charaka 
would  account  for  the  colours  of  chemical  com- 
pounds, I may  note  the  explanation  given  by 
the  late  Gangadhara  Kavinija  Kaviratna  in  the 

Jalpakalpataru,  a commentary  on  the  Charaka- 
Sawhita,  published  at  Calcutta  in  1869,  premising 
that  the  Kaviraja's  view  is  pure  and  genuine 
Charaka  doctrine.  Gangadhara  begins  with  a simple 
statement.  The  qualities  of  the  atom,  he  writes, 
tend  to  produce  similar  qualities  in  the  molecule. 
A molecular  quality  is  therefore  the  result  of  the 
conjunction  or  opposition,  as  the  case  may  be,  of 
the  atomic  tendencies.  When,  for  example,  the  five 
Bhutas  combine  to  produce  an  organic  compound 
( the  human  body  ),  Tejas,  Ap  and  Earth  tend  to 
produce  red,  white  and  black  respectively,  but 
in  the  body  ( compound  substance  ) the  yellow 
colour  may  happen  to  be  produced  as  the  result 
of  these  tendencies  in  that  particular  proportion 
and  collocation.  The  point  to  note  here  is  that 
the  molecule  forms  a fresh  collocation,  redistributes 
the  Mass  and  Energy,  and  sets  up  new  forces  in 
the  system  which  coming  into  play  modify  the 
potencies  (or  tendencies  ) in  the  component  atoms, 
and  thus  determine  the  resultant.  This  is  elabora- 
ted into  a curious  but  complete  theory  of  the  colours 
of  chemical  compounds. 
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The  colours  ( and  other  qualities)  of  a simple 
substance  (an  isomeric  mode  of  any  Bhuta)  are  the 
result  of  the  potencies  lodged  in  that  particular 

collocation  of  Mass,  Energy  and  Essence.  Now 
when  two  such  substances  unite,  their  colours 

etc.  tend  to  be  produced,  but  the  combination 
brings  on  a fresh  distribution  of  Energy,  Mass 

and  Essence,  and  the  forces  thus  set  free  may 
powerfully  modify  or  even  extinguish  the  separate 
tendencies  or  potencies  of  the  component  simple 
substances.  For  example,  when  we  prepare  a 
collyrium  by  mixing  equal  parts  of  sulphur 
and  mercury  ( the  black  sulphide  of  mercury  ) 
we  find  the  resulting  compound  black.  To 
explain  this,  it  has  to  be  remembered  that 
each  of  the  substances  ( sulphur  and  mercury ) 
contains  Sattva  (Essence),  Rajas  (Energy)  and 
Tamas  (Mass)  indifferent  proportions,  and  that 
predominant  Tamas  ( Inertia.,  Mass)  always  pro- 
duces black,  predominant  Sattva  ( Essence  ) white, 
and  predominant  Rajas  (Energy)  red.  Nowin 
the  black  sulphide  of  mercury,  the  white  of  the 
mercury  tends  to  produce  white,  and  the  yellow 
of  the  sulphur  yellow  ; and  if  these  tendencies 
were  not  obstructed,  the  result  would  be  a mixed 
colour.  But,  in  the  particular  collocation  in  que 
tion,  the  Tamas  of  the  mercury  becomes  intensive 
and  the  black  of  the  now  intensive  Tamas 
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•extinguishes  the  white  in  the  uncompounde-d 
• mercury,  which  was  due  to  prevailing  Sattva,  as 
well  as  the  yellow  of  the  uncompounded  sulphur, 
•-which  was  due  to  the  combined  operation  of 

white-producing  Sattva  and  red-producing  Rajas. 
Again,  when,  with  proper  apparatus  and  by  the 
application  of  heat,  we  combine  mercury  and 
sulphur  to  produce  the  red  sulphide  of  mercury, 
the  resulting  colour  is  explained  by  the  fact  that  in 
this  new  collocation  the  Rajas  ( Energy ) — pro- 
bably of  the  mercury,  though  Gahgadhara  does 

not  specify — becomes  intensive  ( and  extin- 

guishing both  the  white- producing  Sattva  of  the 
mercury  and  the  yellow- producing  Sattva-Rajas 
of  the  sulphur,  imparts  a red  colour  to  the  com- 
pound. In  these  cases,  as  also  in  the  formation 
of  red  by  mixing  powdered  turmeric  with  lime, 
i.e.,  whenever  a new  colour  is  produced  in  the 
compound,  it  is  to  be  explained  by  the  domi- 
nance of  Tamas,  Rajas  or  Sattva,  or  their  combi- 
nations, and  the  extinction  of  the  uncompounded 
-tendencies  (or  potencies  by  the  forces  set  free 
in  the  new  collocation.  But  there  are  other  cases 
where  the  colour  of  the  compound  is  a mixed 
colour  resulting  from  the  colours  of  the  combining 
substances,  eg.,  when  sulphide  of  mercury  and 
calcined  tin  are  mixed,  the  resulting  colour  is 
•evidently  a mixed  one  ( Patala,  pink  ),  which  is 
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easily  explained  by  the  colours  of  the  component 
elements  (the  red  of  the  sulphide  of  mercury  and 
the  white  of  the  calcined  tin  ).  In  the  same  way, 
in  a mechanical  aggregate,  as  in  a piece  of  cloth, 
the  colour  is  white,  where  the  threads  are  white. 

' A 

^-rrwrror* 

ir<?cr  t ^rsn?Pter’ 

^<rc-aT  W: 

iffawronrnip  ^^na*HTv*rr^  fgrufvRT 

zr«frt  i ?5pT  ifrio 

fr^rrr^T  farifW^nr  ^fczjTi  i ^fr^art 

T^:^T^fwr  ^v^Tti  i ?nrt: 

■?ftf5T:  fj=ur:  ^fararssra  i xfrr  wrm" 

’T HXplH^^-JT  ?Ti|TT-ai  SfTT^  Wcf  <?l  ^fO  ^ 

*TWT7t,  WT*TT*!T*  ■sgai^rr^ «T  ' I 

■JT^TWUW^^TilT^T  ^f^tT  vf?  5TT  WtW^- 

Tpt^p »T  ^«rinmf5T*T  I 

WIW’  WV  ^ ^TbZtTT  I Tusfr- 
^TfaWrf^*  ^ ^fwajSSa  *f«T  I TW* 

^$TJhf«T  ’atfT^’  ^f»ToqS€IH  rf^f  A 
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i *T7  wr*  xtwt — '^tti  ^ w- 

%Tfeww  **  v^rfo  Trar^W*,^^  cr^f^j?rizT 

Wrfrnzj'  ^rjp^^sr'  ■**  *n*ja  i xn*  ?$$- 

I ) ( Jalpakalpataru,  Sutra- 

sthana  of  Charaka,  pp.  198-200  ; edition  publi- 
shed by  Bhubanachandra  Basak,  Calcutta,  Samva- 
daratnakara  Press,  Sawzvat  1925.)  This  is  quite 
in  a line  with  Charaka’s  explanation  of  the  tastes 
of  chemical  compounds  which  has  been  already 
noticed. 

Pariwuma-vada  versus  i^rambha-vada  : Charaka’s 
view  of  the  formation  of  a new  quality  or  a new 
substance  is  based  on  the  Sankhya  teaching  as  to 
the  conservation  and  transformation  of  Energy, 
and  brings  chemical  synthesis  in  a line  with 

evolutionary  change  ( ).  On  this  view,  a 

new  substance  may  arise  by  spontaneous  or  isome- 
ric change,  i.e.y  by  the  inter-play  of  Energies  within 
the  system  of  any  given  substance,  in  the  absence 
of  any  action  from  without.  New  qualities  like 
new  substances  are  only  readjustments  of  the 
old,  and  continual  changes  are  going  on  by 
spontaneous  disintegration  and  recombination. 
Opposed  to  this  evolutional  view  of  chemical 
synthesis  is  the  Nyaya-Vaiseshika  doctrine  of 

Arambha-vada,  according  to  which  no  change  of 
substance  or  quality,  no  effect,  in  short,  can  take 
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place  except  by  the  action  of  one  component 
element  (substance  or  quality)  on  another.  A binary- 
molecule,  for  example,  cannot  possess  any  ‘speci- 
fic quality  ' ( fairirrjni  ) of  a kind  not  represented 
in  each  of  the  two  component  atoms.  In  the 

cosmic  process,  no  atom  can  exist  free  and  uncom- 
bined  with  another  atom,  and  every ‘specific  quality' 
in  a substance  can  be  ultimately  analysed  into  the 
union  of  two  ‘specific  qualities’  of  the  same  class 
in  two  ultimate  particles  which  cannot  be  further 
divided.  A single  colour,  smell  or  taste  in  a single 
particle,  until  it  can  link  itself  on  to  another  speci- 
fic quality  of  its  own  class  in  a second  partic.e, 
•cannot  characterise  any  substance  formed  by  the 
union  of  these  particles  as  material  causes. 
Hence  an  Earth-atom  cannot  unite  with  an  Ap- 
atom,  to  form  a new  substance  of  which  both  the 
particles  must  be  equally  regarded  as  material 
causes.  At  any  rate,  such  a compound,  if  effected, 
would  be  smell-less,  ;«s  of  the  two  constituent  atoms, 
only  one,  viz.,  the  Earth-atom,  possesses  smell.  A 
compound  of  Earth  and  Vayu  would  be  smell-less, 
colourless  and  tasteless,  and  so  on.  The  Nyaya- 
Vaueshika  does  not  deny  that  there  may  be 
•compounds  of  different  Bhiitas,  nor  does  it 
deny  the  causal  operation  of  specific  quali- 
ties as  efficient  or  energising  ( dynamic  ) causes 

( tafjTrPfirno  ),  but  it  refuses  to  place 
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these  compounds  on  the  same  footing  as  compounds 
of  isomeric  modes  of  the  same  Bhuta  ; and  it 

accepts  the  ‘material'  causality,  in  such  cases  of 
only  one  of  the  Bhiitas,  regarding  the  others  as 
co-efficients’  ( f'TfjTTi^rTTTn). 

The  earlier  Sankhvas  including  the  medical 
schools  of  ancient  India  brushed  all  this  aside  as  a 
distinction  without  a difference.  The  Vedantists, 
as  we  shall  presently  see,  flouted  this  doctrine 
ot  A rambha-vada.  The  Jainas,  in  opposing  this 
VaLveshika  view  of  atomic  combination,  hit  upon 
a solution  of  the  problem  of  chemical  affinity. 
Others  again,  found  out  a via  media.  They 
held,  as  we  learn  from  the  reports  of  Udyota- 
kara  in  the  A a- \ artika,  and  of  \ ochaspati 
MBra  in  the  T&tparyyatika,  that  a molecule  of 
the  structure  EA  ( one  atom  of  Earth  and  one 
of  Ap  ) would  exhibit  some  variety  of  colour 
and  taste  resulting  from  the  joint  action  of  the 
atoms  and  of  their  several  colours  and  castes. 
But  as  in  tlie  combination  EA  only  the  Earth-atom 
possesses  smell,  and  the  Ap-atom  is  smell-less, 
and  as  moreover  no  quality  in  a compound  sub- 
stance can  result  except  from  the  joint  action 
of  the  similar  ( potential  ) qualities  of  at  least  two 
component  elements,  it  follows  that  a molecule  of 
the  structure  EA  would  not  manifest  the  energy 
of  smell  potentially  contained  in  the  Earth-atom. 
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Hence,  admitting  the  combination  EA  for  a 
smell-less  compound,  the  upholders  of  this  view 
would  suppose  a molecule  of  the  type  E^A  ( /.  e. 
two  atoms  of  Earth  and  one  of  Ap  ) to  explain 
any  bi-Bhautic  compound  of  Earth  and  Ap  ( like 
the  plant  saps  and  fruit  juices)  which  exhibits 
smell  in  addition  to  the  peculiarities  of  colour  and 
taste.  ( Cf.  Vachaspati's  comment  on  Udyotakara’s 
refutation  of  this  view  : — 


C\  vj 

frzft : ^ TT^r-^T- 

XTWIHj'S-Tcr  I TCT*  Tnf§?H!T  *T?T%?TRI  ^ »T  ^T- 

^rrftr  TrTf^pnTT*?n!r  ^ 


Tfa  *ra^^tnrfTn  Tfa  *rr«tw' 1 vr- 

«N  4 

arnn^r  ^tk*v^c8Uct  1 «nrrfV  ^ 

*rr*r  1 > 


Measures  of  Time  and  Space.  Size  of  atoms. 

The  Siddhanta-Siromaz/i  igives  the  following 
measures  of  Time  : — 

30  Kshawas  (W<n)  = 1 day,  2 Ghatikas=  1 Ksha«a, 
3O  Kalas  = 1 Gliatika,  30  Kashi7/as  = iKala, 
18  Nimeshas  = 1 KashMa,  30  Tatparas 

.1  Nimesha,  and  iOO  Tru/is  = 1 Tatpara. 

This  makes  a Tru/i  of  time  equal  to  ^{50 
•of  a second,  which  is  nearly  the  measure  of 
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the  Parama«u  of  time,  as  given  in  the  Vishwu- 
pura//a  (vide  Bhdskara’s  Siddhanta-S  iromawi  — 

The  above  measures  were  in  use  among  the 
astronomers,  but  the  physicists  computed  according 
to  the  following  table  given  both  in  Udayana’s 
Kira«avali  and  S ridhara’s  Nyayakandali  : — -30 
Muhurtas  = 1 day  (24  hours),  30  Kalas  = 1 Mu- 
hurta,  30  KashMas  = 1 Kala,  18  Nimeshas  = 1 
Kash///a,  2 Lavas  = 1 Nimesha,  2 Ksha//as=  1 Lava. 

f^TFrl  ftT:  I 

fflfUTTWT  3^:  ^TcT  ^ * 1 

( Udayana,  Kirawavali  ). 

This  makes  1 Kshawa  of  the  Nyaya-Vai^shika 
equal  to  of  a second.  The  Nyaya  assumes 
that  the  unit  of  physical  change  ( or  the  time 
occupied  by  any  single  antecedent  step  in  a causal 
series  before  the  succeeding  step  is  ushered  in) 
is  equal  to  a Kshawa  ( or  of  a second  ).  The 
astronomers  were  familiar  with  far  smaller  mea- 
sures of  time.  The  astronomical  Tru/i  of  time 
measures  about  the  thirty-four-thousandth  part 
of  a second.  This  is  of  special  value  in  deter- 
mining the  exact  character  of  Bhaskara’s  claim 
to  be  regarded  as  the  precursor  of  Newton  in  the 
discovery  of  the  principle  of  the  Differential  Cal- 
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ciilus,  as  well  as  in  its  application  to  astronomi- 
cal problems  and  computations.  This  claim,  as 
1 proceed  to  show,  is  absolutely  established  ; it  is 
ndeed  far  stronger  than  Archimedes’s  to  the  con- 
ception of  a rudimentary  process  of  Integra- 
tion. Bhaskara  in  computing  the  “instantaneous 
motion”  ( *rfw  ) of  a planet  compares 

its  successive  positions,  and  regards  its  motion 
as  constant  during  the  interval  (which  of  course 
cannot  be  greater  than  a Tru^i  of  time,  though 
it  may  be  indefinitely  less  ).  This  tatkalika 
motion  is  no  other  than  the  differentia  of 
the  planet’s.,  longitude,  and  Bapudeva  Sastri 
claims  that  both  the  conception  of  the  instant- 
aneous motion  and  the  method  of  determining; 
it  plainly  show  that  Bhaskara  was  acquainted 
with  the  principle  of  the  Differential  Calculus. 
On  the  data  before  him,  Mr.  Spottiswoode  re- 
marks that  Biipudeva  S'astrf  “overstates  the 
case.”  Bhaskara  “makes  no  allusion  to  one  of 
the  most  essential  features  of  the  Differential 
Calculus,  viz:,  the  infinitesimal  magnitude  of  the 
intervals  of  time  and  space  therein  employed. 
Nor  indeed  is  anything  specifically  said  about  the 
fact  that  the  method  is  an  approximate  one.” 
“With  all  these  reservations’ ’ Mr.  Spottiswoode 
continues,  “it  must  be  admitted  that  the  formula 
he  establishes  and  the  method  of  establishing  it 
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bear  a strong  analogy  to  the  corresponding  pro- 
cess in  modern  mathematical  astronomy”  ( viz., 
the  determination  of  the  differential  of  the  planet’s 
longitude, — by  no  means  the  first  step  in  trans- 
cendental analysis  or  in  its  application  to  astro- 
nomy). And  Mr.  Spottiswoode  concludes  by 
stating  that  mathematicians  in  Europe  will  be 
surprised  to  learn  of  the  existence  of  such  a 
process  in  the  age  of  Bhaskara  ( circa  1150  AD. 
— born  1 1 14  A.D.)  Mr.  Spottiswoode’s  second 
objection  that  Bhaskara  does  not  specifically  state 
that  the  method  of  the  Calculus  is  only  approxi- 
mative cannot  be  taken  seriously.  The  conception 
of  limit  and  the  computation  of  errors  came  late  in 
the  history  of  the  Calculuses  of  Fluxions  and  In- 
finitesimals. For  the  rest,  Bhaskara  introduces  his 
computation  expressly  as  a “correction-”  of  Brahma- 
gupta’s rough  simplification.  The  first  objection 
( viz.,  that  Bhaskara  makes  no  allusion  to  the  in- 
finitesimal magnitude  of  the  intervals  of  space  and 
time  employed  ) would  be  more  to  the  point,  if  it 
were  well  founded.  But  it  is  not,  and  Mr.  Spottis- 
woode’s error  was  due  to  the  insufficiency  of  the 
data  supplied  to  him.  As  a matter  of  fact,  even 
Bhaskara's  unit,  the  Tru^i  of  time  ( or  Parama/zu  ), 
is  exceedingly  small  as  the  very  name  im- 
plies, being  about  one  thirty-four-thousandth  of  a 
second  of  time.  And  in  the  passage  in  which 
Bhaskara  describes  thi  process,  he  distinguishes 
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between  Sthula-gati  and  Sukshma-gati  (velocity 
roughly  measured,  and  measured  accurately  i.e.y, 
by  reference  to  indefinitely  small  quantities,  for 
Sukshma,  as  we  have  seen,  has  always  a refer- 
ence to  the  Azzu,  the  indefinitely  small).  Indeed 
he  expressly  mentions  that  the  Sthula-gati  takes 
only  Sthfila-kala  ( finite  time  ) into  consideration, 
and  that  the  determination  of  the  Tatkaliki  Gati 
( Sukshma-gati  ) must  have  reference  to  the  mo- 
ment ( ),  which  is  an  indefinitely  small 

quantity  of  time  being  of  course  smaller  than  his 

unit,  the  Truzd.  (Cf.  T5  fara  ^T.*iT  *rfa:  ^ 

<TTT3nf^3?t  rncT^Tf^oRfT 

TTrSH  frrfWTSR  ‘3^571  I I ^ 

^r*sT«rc?n<r  1 a^h^Tct  Trf?r* 

S3 

*nrfw  ^?rsrs$' 

nothing  can  be  clearer  than  this  conception  of 
‘momentary"  motion. — Bhaskara,  Siddhanta-S  iro- 
mazzi,  Gazzitadhyaya,  Gatisphutiprakarazza  : cf. 

also  rrfa^n'  m * *r*rr  ?r^=tqw:,  ibid.,  cf.  also 

Goladhyaya,  Tatkaliki-karazza-vasana-prakarazza, 
where  Bhaskara  points  out  that  the  mode  of  com- 
puting adopted  by  the  A'charyya  ( Brahmagupta  ) 
is  a rough  simplification.  The  computation  of 
relative  motion  and  the  idea  of  resolved  com- 
ponents of  motion  were  of  course  familiar  to 
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the  astronomers.— (Cf.  ^TTJiT^l'zzfV 

TrffT^T  : 1 ibid.  ) I may 

add  en  passant  that  Bhaskara’s  fotmula  for  the 
computation  of  a table  of  Sines  also  implies  his 
use  of  the  principle  of  the  Differential  Calculus. 

Measures  of  weight  and  capacity.  The  Amara- 
kosha  mentions  measures  of  three  kinds — weight, 
length  and  capacity  ( ). 

The  Kr/shzzala  (Gunja,  Raktika,  the  black  and 
red  berry  of  the  Shrub  Abrus  Precatorius  ) was 
employed  as  a natural  measure  of  weight.  80 
K/vsh«ala  berries  on  the  average  weigh  105  grains 
1 roy,  and  this  must  be  taken  as  the  basis  of  our 
computation,  though  in  current  practice  80  Kr/sh- 
walas  are  taken  to  be  equivalent  to  210  grains. 
One  Knshtfala  was  supposed  to  weigh  as  much  as 
3 medium-sized  barley  seeds  ( ),  one  of 

the  latter  as  much  as  6 white  mustard  seeds 
( ),  one  white  mustard  as  much  as  3 Raji 

mustard  seeds  ( TTfsr  tt  ),  one  of  these  seeds 
as  much  as  3 Likshas,  and  one  Liksha  as  much 
as  8 Rajas  or  Trasarewus. 

We  now  come  to  conventional  measures.  One 
gold  Masha  was  the  weight  of  5 Kr/shwalas  of 
gold,  1 Suvar?za  or  Tola  weighed  as  much  as 
16  Mashas,  and  one  Pala  as  much  as  4 Suvarwas 
or  Tolas.  A Pala  of  gold  therefore  weighs  320 
KWshrcalas  ( Manu,  Chap.  VIII,  Vishnu,  Chap.  IV, 
and  Yajnavalkya,  Chap.  I ). 
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A Masha  of  gold  therefore  would  weigh  6TV 
grains  ; a Tola,  105  grains,  ( in  current  practice  it 
weighs  nearly  double  as  I have  stated  );  and 
a Pala,  420  grains  Troy, 

The  measures  for  silver  were  the  following  : — 
1 Silver  Masha  = 2 Krzshzzalas,  1 Dharazza  = 16 
Silver  Mashas,  and  1 Pala  = iO  Dhara/zas.  A Pala 
of  silver  would  therefore  weigh  320  Krzshzzalas. 
In  other  words,  the  Pala  was  a fixed  measure  of 
weight,  and  was  equal  to  about  420  grains  Troy, 
or  double  this,  if  we  take  the  Krz’shnala  of  current 
practice. 

A Pala,  which  equals  320  Krzshzzalas,  was  sub- 
divided by  4,  16  and  5 successively  for  gold,  and 
by  iO,  16  and  2 successively  for  silver.  A Suvar/za 
( or  Tola  ) of  gold  corresponds  roughly  to  a 
Dharazza  of  silver,  and  a gold  Masha  to  a silver 
Masha,  but  the  sizes  ( or  volumes  ) are  not  the 
same,  and  we  must  not  therefore  conclude  that 
gold  was  supposed  to  be  heavier  than  silver  in 
the  proportion  of  5 to  2. 

We  find  that  1296  Trasarezzus  equal  1 Krz'sh- 
zzala.  A Trasarezzu,  as  a measure  of  weight,  there- 
fore, is  the  equivalent  of  -g-irj  of  a grain  Troy, 
or  double  this  according  to  current  measures. 

But  the  Trasarezzu  of  physics  is  a different 
conception.  It  stands  for  the  minimum  visibile , 
l e ^ as  the  physicists  define  it,  that  which  is 
just  discernible  as  a glancing  particle  in  the  slan- 
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ting  beams  of  the  morning  ( or  afternoon  ) sun, 
coming  into  a dark  room  through  a chink  or  orifice 
of  a window.  This  is  a measure  of  size  (or  rather 
stimulus  limen). 

Measures  of  Capacity.  Here  the  standard  was 
furnished  by  the  Kuz/ava  a vessel  described 

as  3 Ahgulis  long,  3 Ahgulis  broad,  and  Ahguli 
deep, — with  a cubical  capacity  of  13I  cubical 
Angulis.  4 Kuz/avas  = 1 Prastha.  4 Prasthas= 

1 A a%aka,  4 A <s%akas=i  Drowa,  and  4 Drozzas— 

1 Khari  or  Bhara. 

24  Ahgulis  make  1 Hasta,  cubit,  which  may  be 
taken  to  be  18  or  19  inches.  A Kuz/ava  was  divided 
into  4 Palas,  and  there  can  be  no  doubt  that  ori- 
ginally water  of  the  weight  of  4 Palas  was  found 
to  be  actually  contained  in  a vessel  of  the  cubical 
capacity  of  a kuz/ava.  If  we  take  the  ancient 
cubit  to  have  been  19  inches,  the  Kudava  would 
contain  nearly  4 Palas  o distilled  water  at 
30'  Centigrade.  On  a cubit  of  18  inches,  the 
Kuz/ava  would  contain  about  34  Palas. 

The  Kuz/ava  in  current  medical  practice  is 
supposed  to  represent  a cubical  vessel,  each  side 
being  4 Angulis.  This  would  give  a capacity  of 
27  cubic  inches,  if  we  take  the  modern  cubit  of 
18  inches  The  Kavirajas  take  a kuz/ava  to 
contain  8 Palas  of  water,  and  as  1 Pala=32o 
K>zsh«alas,  and  80  Krzshzzalas  are  now  taken  to  be 
equal  to  210  grains  Troy,  a vessel  of  a capacity 
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of  27  cubic  inches  is  accordingly  supposed  to  con- 
tain about  6720  grains  Troy, — which  is  not  very 
wide  of  the  mark,  being  about  1*3  per  cent,  short 
for  distilled  water  at  62"  Fahrenheit. 

Size  of  the  minimum  visibile  ; size  of  an  atom. 

The  supposed  thickness  of  the  just  discernible 
mote  in  the  sunbeam  called  a Paramanu  in  Tech- 
nology, Silpa-sastra,  ( and  a Trasarenu  in  Natural 
Philosophy  ; follows  directly  from  Varahamihira's 
table  : — 8 Paramanus  makei  Rajas  (or  Ratha- 
renu, — cp.  the  Manasara),  8 Rajas  make  1 Valagra 
( filament  of  hair ),  8 Valagras  make  1 Liksha, 
8 Likshas  make  1 Yuka,  8 Yukas  make  1 Yava, 
8 Yavas  ( the  Manasara  has  4 ) make  1 Anguli 
(superior),  24  Angulis  make  1 Hasta  ( cubit,  esser 
cubit,  18  inches).  The  thickness  of  the  minimum 
visibile  ( the  finest  perceptible  mote  in  the 
slanting  sunbeam  ) is  therefore  taken  to  be  3.2- 
or  of  an  inch.  The  volume  of  a spherical 

Trasarenu  (or  Paramanu  of  the  Silpa-sastra)  would 
therefore  be  7r  3'.2-p!  of  a cubic  inch.  It  may  be 
here  noted  that  such  a Trasarenu  is  supposed  in 
the  medical  schools  to  contain  30  chemical  atoms 
( Paramanus  of  Natural  Philosophy  ) according  to 
one  estimate,  or  60  according  to  another.  The 
size  of  an  atom  must  then  have  been  conceived 
to  be  less  than  77.3.5-'.  2-6?J  of  a cubic  inch. 

*r’55£TT — Varahamihira, 
VWhatsa/whita,  Chap.  57,  S'loka  2— 
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*TRt  ^r^nrx:’  Ti^rfY  ^rrfrr  nf^TTcr 

iram’  wfsf  Trnimmi^;  1 ibid.,  Sloka  1, — Cf.  Utpala, 

Hrunminr  * wrV  wnforra  1 wurmt 

' \i 

<tt  Trawr^j’  rmun’  1 Ch.  also, 

War:  f^’imT  tumrarfir:  ) 1 

The  magnitude  of  a Parauoa/zu  is  called  Pari- 
ma^alya  (tnfimr^^r)  in  the  Nyaya-VaHeshika, 
the  name  suggesting  that  the  Parama/zus  were 
conceived  to  be  spherical  in  shape.  The  Nyaya- 
Vaueshika  calls  a Parama/zu  a mere  point  without 
any  dimensions,  but  in  the  Sankhya-Patanjala, 
a Parama/zu,  though  indefinitely  small,  had  still 
dimensions,  being  divisible  into  Tanmatras,  which 
were  themselves  integrations  of  Bhutadi.  The 
diameter  of  a spherical  Parama/zu  must  have  been 
conceived  to  be  less  than  3.2— 8 0 of  an  inch  ( i.e. 
less  than  the  conventional  Parama/zu  with  which 
linear  measures  begin  ),  and  the  volume  of  a Para- 
ma/zu would  therefore,  in  accordance  with  Bhas- 
kara’s  formula,  be  smaller  than  7i\33.2-63  or 
7r.32.2-bl  of  a cubic  inch  where  tt  = tzTo*  The 
Tanmatras  were  conceived  as  smaller  still. 

I hat  these  were  conventional  measures  arbitra- 
rily assumed  goes  without  question,  for,  of  course, 
the  Hindus  had  no  physical  data  for  a mathe- 
matical calculation  of  these  minute  quantities. 
A Valagra  ( hair-tip,  or  finest  filament  of  hair  ), 
for  example,  is  taken  to  be  3.2-14  of  an  inch 
thick  ; i e.  less  than  one  five-thousandth  fraction 
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of  an  inch  in  thickness  ; and  a fibril  of  the  net- 
works of  Dhamani  or  Nfh/i  (nerve)  that  supply 
the  pores  of  the  skin  ( papillae  ? tTiFfHT- 

irfw^r1%,  Susruta ) was  supposed  to  be  about  a 
thousandth  part  of  the  finest  hair  in  thickness, 
or  ris  °f  the  * minimum  visibile / and  therefore 
about  3 io~s2~14  of  an  inch  thick  (cf.^cfrlT^f- 

Panchada.vO,  but 

it  is  evident  that  these  measures  were  arbitrarily 
fixed  upon,  instead  of  being  arrived  at  by  calcula- 
tion or  actual  measurement.  Indeed,  Charaka 
expressly  states  that  the  number  of  S'iras  and 
Dhamanis  in  the  body  (three  million  fifty-six  thous 
and  nine  hundred  ) is  only  a conjectural  estimate 

tPC  ciaRr^ — S'arirasthana,  Chap.  VII). 

My  account  of  the  chemistry  of  the  Sankhya- 
Patanjala,  and  of  the  affiliated  Yoga  and  medical 
schools,  has  anticipated  in  several  points  the  views 
of  the  Vedanta  and  the  Nyaya-Vai^eshika.  The 
chemical  facts,  processes  and  apparatus  are  in- 
deed common  to  all  the  schools.  In  the  following 
account  of*  the  chemistry  of  the  schools  other  than 
the  Sankhya-Patanjala,  I will  confine  myself  to  the 
theory  of  the  subject,  and  even  of  this  I will  attempt 
only  the  briefest  outline. 

The  Vedantic  view  : — 

The  Vediintists  believe  Maya  to  be  the  'material 
cause’  ( ^tn<TsT'..TT:3tn' ) the  world.  The  power 
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ol  Maya  is  the  power  to  realise  the  unreal — to  im- 
part practical  Reality  or  mediate  existence  to 
that  which  does  not  and  cannot  possess  abso- 
lute Reality  or  self-existence.  Maya  is  at  once  real 
and  unreal,  while  the  Brahma  ( Self  ) is  absol- 
ute Reality,  absolute  Intelligence  and  absolute 
Bliss.  The  world  evolves  out  of  Maya  ( fn'SH- 
),  so  that  Maya  in  the  Vedanta  replaces 
the  Prakr/ti  of  the  Sahkhya.  But  Maya,  and 
by  implication  the  world,  originate  out  of  Brahma, 
not  by  a process  of  evolution  ( Trfa;*sn*T  ),  but  of  Vi- 
varta  ( self-alienation  ).  The  self-alienation  of  the 
Absolute,  acting  through  Maya,  produces  in  the 
beginning  A ka^a,  one,  infinite,  ubiquitous,  impon- 
derable, inert  and  all-pervasive.  The  world  thus 
begun  goes  on  evolving,  in  increasing  complex- 
ty.  The  other  Sukshma  Bhutas,  classes  of  subtile 
matter,  evolve  from  A ka.?a,  in  an  ascending  linear 
order, — Ankara  giving  off  Vayu,  Vayu  giving  off 
lejas,  Tejas  giving  off  Ap,  and  Ap  giving  off 
Karth.  A kasa,  one,  infinite,  all-pervasive,  has  the 
capacity  of  sound.  Vayu,  subtile  gaseous  matter, 
emanates  from  the  universal  Akajra,  and  is  instinct 
with  the  potential  of  mechanical  energy  ( impact, 
pressure).  (s;tw,  THTTTfa^, 

— Vidvanmanoranjini  ). 
Tejas,  subtile  radiant  matter,  emanates  from 
Vayu,  and  contains  in  potentia  the  energy  of  light 
and  heat.  Ap,  subtile  viscous  matter,  is  the 
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transformation  of  Tejas,  and  is  instinct  with 
the  energy  that  stimulates  the  nerve  of  taste,  and 
lastly,  Earth,  subtile  hard  matter,  which  is  the 
transformation  of  Ap,  possesses  the  latent  energy 
of  smell. 

But  the  subtile  rudiments  of  matter  must  be 
compounded  in  various  ways,  to  give  rise  to  the 
gross  constituent  matter  of  the  world.  These  forms 
of  gross  matter  are  called  Mahabhutas.  There 
are  five  kinds  of  Mahabhuta  (uross  matter  corres- 
ponding to  the  five  Sukshma  Bhutas  ( subtile  ma- 
tter , and  the  process  by  which  a Mahabhuta  is  pro- 
duced from  the  Sukshma  Bhutas  is  called  Pahchi- 
kara/^a  ( quintuplication).  All  the  five  Sukshma 
Bhutas  are  present  as  ingredients,  though  in 
different  proportions,  in  each  Mahabhuta. 

The  Mahabhuta  Earth,  gross  earth-matter,  is 
composed  of  four  parts  of  subtile  earth-matter, 
and  one  part  each  of  the  other  forms  of  subtile 
matter.  The  Mahabhuta  Vdyu  is  composed  of 
four  parts  of  subtile  gaseous  matter  and  one 
part  each  of  the  other  forms  of  subtile  matter. 
And  similarly  with  other  Mahabhutas. 

J 

Hence  if  ak,  v,  t,  ap,  e,  represent  the  five  forms 
of  subtile  matter  ( A kas'a,  Vayu,  Tejas,  Ap  and 
Earth  ),  and  AK,  V,  T,  AP,  E,  stand  for  the  corres- 
ponding Mahabhutas,  we  may  represent  the  con- 
stitution of  the  Mahabhutas  as  follows  : — 
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AK  = ak4.  (v,.  t4.  apr  e,),  ak4  being  the  radicle. 

V = v4.  (ak,.  t,.  ap,.  e,),  v4  being  the  radicle. 

T =t4.  (akx.  v(.  apr  e,),  t4  being  the  radicle. 

AP  = ap4.  (ak,.  v..  t,.  e ),  ap4  being  the  radicle. 

E =e4.  (ak,.  v,.  tr  ap,  ),  e4  being  the  radicle. 

In  forms  of  gross  or  compounded  matter,  the 
potential  energies  for  qualities)  become  actualised. 
The  Mahabhuta  A ka.9a  manifests  sound  ; Vayu, 
sound  and  mechanical  energy  j Tejas,  sound, 
mechanical  energy  and  heat-light  ; Ap,  the  energy 
of  the  taste-stimulus  in  addition  ; and  fimdly  Earth 
the  energy  of  the  smell-stimulus  added  to  the 
foregoing. 

The  Ranch  ad  a.vz  characterises  the  different 
Mahabhutas  by  their  typical  sounds  ; e.g.,  A ka.va 
by  the  echo  (hollow  booming  sound)  ; Vayu  ( air) 
by  a sibilant  sound,  hissing,  susurration  ( imitative 
symbol,  Visi  ) ; Tejas  ( hre  ) bv  a puffing  ( or  roar- 
ng  ) sound  ( imitative  symbol,  Bhugubliugu ) ; 
Ap  (water) by  a liquid  sound  (imitative  symbol  Culu- 
Culu,  gurgle,  plash-plash,  glut-glut);  and  finally 
Earth  by  a splitting  or  rattling  sound,  a crack 
or  a thud  ( symbol,  kad-kada  ) -Chap.  II.  Bhutavi- 
veka,  S Ioka  3,  Panchada.vi ). 

Others  hold  that  A kiua,  Ether,  never  enters  as  a 
component  part,  and  is  always  one  and  indivisible. 
In  this  view,  the  four  M ahabhu  as — Vayu,  Tejas, 
Ap  and  Earth  alone  are  supposed  to  be  com- 
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pounded,  and  by  a process  which  may  be  called 
quaternion  (cf  the  Neo-Platonist  quaternion)  : — 
v v3  ( tr  aPl.  e,  ) 

T = Or  aPr  ci  ) 

AP  = aPs  ( vr  O ei  ) 

E = e3  ( vr  tr  ap,  ) 

These  compound  forms,  as  before,  are  supposed 
to  exercise  their  specific  energies  actively.  Others 
again  hold  that  the  Mahabhutas — Tejas,  Ap  and 
Earth  alone  are  compounded  by  a process  named 
Trivrzt-karazza  (triplication).  Thus  T — t,  ^apr  ex  ), 
AP  = ap,  ( tx.  ej,  E = e2  ( t,.  aPl  ). 

The  Sukshma-bhutas  are  forms  of  homogeneous 
and  continuous  matter,  without  any  atomicity  of 
structure  ; the  Mahabhutas  are  c omposite  ; but  even 
these  are  regarded  as  continuous,  and  without  any 
atomic  structure.  The  Vedanta  speaks  of  A/m 
(Paramazzu)  not  as  an  ultimate  indivisible  discrete 
constituent  of  matter,  but  as  the  smallest  conceiv- 
able quantum  or  measure  of  matter.  In  the 
Sahkhya  doctrine,  the  atomic  structure  is  ordinari- 
Iv  accepted  The  Guzzas  are  supposed  to  be 
and  bounded  and  indefinitelv  small 

s3 

in  size  ( except  the  Guzzas  giving  rise  to  Aka^a 
and  Manas  which  are  unlimited  • and 

hence  the  Tanmatras  and  Paramazzus  must  be 
conceived  to  have  a discrete  structure. 

As  I have  already  noted  in  my  account  of  the 
genesis  of  Tanmatras  and  Paramazzus,  various 
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schools  of  Vedantists  ( e.g.  the  Ramanujists  and 
the  followers  of  Nimbarka  ) combined,  in  the  or- 
thodox fashion  of  the  Smr/tis  and  the  Pura??as,  the 
Vedantic  theosophy  with  the  Sahkhya  cosmology 
especially  as  regards  Prakrzti  and  the  order  of 
creation  and  dissolution.  For  example,  the  Vedanta 
kaustubhaprabha,  fortifying  itself  with  texts 
from  the  Vishnu  Pura/za  and  the  Subala  and  Go- 
pala  Upanishads,  contends  that,  at  the  cosmic 
dissolution  (Pralaya),  each  Mahabhuta  merges 
into  the  one  that  preceded  it  in  the  order  of  crea- 
tion by  first  disintegrating  into  its  own  proper 
Tanmatric  form  ( rr^Tpf^TTT  ),  and  that  the  Maha- 
bhuta Jikasa  merges  into  the  original  Tanmatras, 
which  then  lapse  into  Bhutadi,  the  supersubtile 
rudiment  matter,  proto-matter  ( Chap  II,  Pada  3, 
Sutra  14). 

Parinama — Evolutionary  Process  : — When  the 
Mahabhutas  are  once  formed,  the  different  kinds 
of  substance  are  derived  from  them  by  the  evolu- 
tionary process  called  Pariwama  ( Tfi^iriw,  trans- 
formation] Matter  is  constantly  undergoing  change 
of  state.  The  effect  is  only  the  cause  in  a new 

collocation  ( ^ ^rnsi'  tt).  Change 

is  of  two  kinds  : — 

(1)  Change  by  a spontaneous  process,  without 
external  influence,  including  isomeric  change 

( «n*rrf=rar  ).  The  Vedantists  believe  in 
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spontaneous  disintegration  and  reintegration. 
Action  from  without,  impressed  force  ah  extra , is 
not,  pace  the  Naiyayikas,  always  a condition  of 
change  of  state  ( whether  of  rest  or  of  motion  )■—■ 
nor  is  it  necessary  that  more  than  one  substance 
should  combine  to  generate  another  substance  or 
variety  of  substance  (eg.  the  formation  of  curds 
from  milk,  of  ice  from  water  etc.  ) All  this  is  direc- 
ted against  the  Nyaya  doctrine  ( ^rambhavada ). 

(2)  Change  due  to  combination  with  other  sub- 
stances ( ).  Such  combination  may 

produce  (1)  a compound  substance  possessing  like 

qualities  with  the  constituents  ( ^TJTT'T^TTfT^^urrrfTi ), 
or  (2)  unlike  compounds  with  new  qualities,  ‘‘hetero- 

pathic  effects”  ( franrTitTTqfxi  h Any  new  qua- 
lity thus  evolved  through  ( chemical ) combination 

is  called  Sa/;zhata-bhuta-dharma  ( ).  eg. 

the  intoxicating  power  of  the  fermented  rice  and 
molasses,  which  does  not  exist  in  the  ingredients 

taken  separately.  ( Tnsf^f  ^3r^lfT«rrfcr 

*r^TST?!iTr  )•  This  Sambhuyakriya 

( ?r*ir?Tf5fi2n,  ) corresponds  to  chemical  com- 

bination, and  the  Vedantists,  like  the  Sankhyas, 
explain  this  only  »s  the  evolution  of  the  latent 

energy  ( irfjfi-,  ) in  a new  collocatian 

( )•  But,  unlike  the  mediaeval 
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Sankhya,  the  Vedanta  freely  recoguises  the  com- 
bination of  heterogeneous  Bhutan  Thus,  Earth,  Ap, 
Tejas  and  Viiyu  freely  combine  in  different 
proportions  and  groupings  to  produce  the  variety  of 
substances  in  the  world.  F'or  example,  the  animal 

organism  is  a compound  of  all  the  five  Bhutas  (xn»p- 
It  is  not  merely  the  concomitant  or  efficient 

causes  that  may  be  heterogeneous  to  the  material 
cause,  as  the  Naiyayikas  contend,  but  several 
heterogeneous  substances  (or  Bhutas)  may  unite  as 
‘material  causes'  to  produce  a new  substance. 

The  Yedantists  resolve  all  activity,  physical, 
vital  as  well  as  psychical,  into  modes  of  motion, 

subtile  cosmic  motion  ( 

Sankara;  tittt: 

rTrirr — ri  — 

Sankara);  but  they  give  a separate  substantive  exis- 
tence to  the  agents,  the  vital  principle  (urmr)  and  the 
mind  ( *r*T:  ),  though  these  are  also  evolutionary 
transformations  of  the  Sukshma  Bhutas  ( forms  of 
subtile  matter ).  \\  hat  is  common  to  the  Nyaya, 

the  \ edanta  and  the  Sankhya  is  that  Consciousness 
or  Intelligence  ( ) transcends  Matter  ; but  the 

Naiyayikas  as  pluralists  hold  that  vital  and  psychi- 
cal activities  are  also  immaterial  and  cannot  be 
resolved  into  motion  ( ) ;— the  Vedintists 

resolve  these  activities  into  subtile  motion,  but 
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ascribe  them  to  a substantive  quasi-material  Lite 
Priciple  and  Mind,  the  all-mirroring  Intelligence 
( alone  being  immaterial  and  transcendent  : 

and  the  Sankhyas  accept  the  substantive  existence 
of  the  Mind  Principle  (**:)  as  derived  co-ordinately 
with  the  Sukshma  Bhutas  or  Tanmatras  from  in- 
dividualised PrakWti  (Ahankara),  but  resolve  Life 
into  a mere  resultant  activity  ol  the  bodily  organs, 
viz.  the  organs  of  sense  and  movement,  and  the 
psychic  principle  ( *PT:). 

: — f^TT  1WS  =3<3^T  TTW  ^T:  I 

izmg  ^ ^ru^ppnf- 

^■<rt  *tstt  1 irsfhfH- 

s> 

-arssfft  trepfor  ( )— 

s) 

fl-^ermfrr  ^rn^rf  W ^wfacrfir.  ^pnrni2r^R- 

Tj^'JTsfiT'ToiTTfjtZfT'tt  ot^T^'H'rf'R'^'c^Tcr  I 
cr^Tf^  ^STTfJT  Wf*?^  f^Tn 

^-arepT  ^ ^n^TTT^T  1 

A 

W^c^^TcT  1 TTfPTT  ^fTT^T 

f^TTT3iW^TT  ^ I WR;  W 
trr^«Tf?rafaffr  1 Vidvanmanoranjini. 
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ITT^cT  ^THT^^TTIfY^T  ‘^TTT'HTI  ^ tV^aTTlffaftlfa 
f;psr*TT  ^Tf?q  I XTq^Tfq^'TXTT'  trq 

^ ^f?r  <refq  1 ^rrfq  ^Rwt- 

=?UTHH  I q^XRxfTTT -y^i^T- 

T^T-wtqxnTTT 1 t%%t  fx>  xgqrxinTHTT 

q ^oqTVFIT1:  xf’fTT?!'  qTZr^qrTxq  h I TaJTC^T  xrq  q^qn- 

J\  SJ  -( 

TffT  ^fT  Xf  qfTXrrrtn^qq^'iXi  I fTS?  <3 

_ C* 

fq7i'qT2q^"l'J?TT  ^iqxrjXtrJr  ^iY^r  5TT^TWIjq'IT'?2Irt  I *1^ 

5rff^r(  e^qr’  qfx;qrH7i  *^t«n‘fTlf^>n%,i,  qjfq?qi  qfr- 
XiUTTi  I -^f?q  qS«fqf 

^ttitt’  qtra*'  qrqqfa  Tfff  I S ankara,  S arfraka-bha- 
shya,  Sutra  7,  Pada  3,  Adhyaya  II  ). 

The  atomic  theory  of  the  Buddhists  : — The 
Vaibhashikas  and  the  Sautrantikas  hold  that  the 
Vayu-atoms  are  touch-sensibles,  having  impact  or 
pressure  for  their  characteristic  property,  and 
by  aggregation  form  tho  element  Vavu  ; the 
Tejas-atoms  are  colour- and -touch-sensibles,  hav- 
ing heat  for  their  characteristic,  and  by  aggre- 
gation form  the  Tejas  Bhuta  ; the  Ap-atoms  are 
taste-colour-and  touch-sensibles  with  a characteris- 
tic viscosity,  and  form  the  Ap-element  by  aggre- 
gation ; and  finally  the  Earth-atoms  are  smell-taste- 
colour-and-touch-sensibles  possessing  a character- 
istic dryness  or  roughness  ( ),  and  by  their 

aaaresation  form  the  Earth-element.  The  Bhutas 

Oo  o 

[ 2 
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thus  originated  combine  to  form  aggregates,  which 
are  classed  as  inorganic  substances,  organisms  and 
organs.  ( — Udyotakara's  extract 

from  the  Buddhist  Sut  las,  Nyaya- Vartika.  C hap.  i. 
Ahmika  i,  Sutra  14.  cf.  Vacliaspati’s  fuller  extract 

also  the  Buddhist  commentary  : — ^TUtnWr 

l foSTTf^n- ^-ezrijy 

rt » TlfT  =^?«(TlT  Vachaspati,  J atparyyatiku, 

loc.c.it.-also  ^rnf -n-.ridc  Udlyo- 

takara,  Chap.  Ill,  Nhnika  2,  Sutra  i2, — Vide  also 
Srinivasa’s  Vedanta-kaustubha,  Chap,  II.  Pada  2. 
Sutra  1 8 ). 

The  atomic  theory  of  the  Jainas  : — Of  the  nine 
categories  of  the  Jainas,  that  of  Ajiva  (the  not-soul 
or  non-Ego)  consists  of  five  entities,  four  of  which 

. . c 

are  immaterial  ( ),  viz.,  merit,  demerit,  space 

. . o 

and  Time,  and  the  fifth,  material  (*?*»  possessing 
figure  ).  The  last  is  called  Pudgala  (matter  ),  and 
this  alone  is  the  vehicle  of  Energy,  which  is  essen- 
tially kinetic,  i.e.  of  the  nature  of  motion.  Every- 
thing in  the  world  of  not-soul  ( the  non-Ego ) is 
either  an  entity  ( ),  or  a change  of  state  in 

an  entity  (tj-zzrfcr ).  Pudgala  (matter)  and  its  changes 
of  state  ( ),  whether  of  the  nature  of  subtile 

motion  ( ) or  of  Evolution  ( ),  must 

furnish  the  physical  as  opposed  to  the  metaphy- 
sical basis  of  all  our  explanations  of  Nature.  Pud- 
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gala  (Matter)  exists  in  two  forms, — A/zu  (atom)  and 
Skandha  (aggregate).  The  Jainas  begin  with  an 
absolutely  homogeneous  mass  of  Pudgalas,  which, 
by  differentiation  (*T^)  breaks  up  into  several 
kinds  of  atoms  qualitatively  determined,  and  by 
differentiation,  integration,  and  differentiation  in 

the  integrated  ( *r’wi<TTT,  TTcf,  *PTTfnT — Uma- 

s/atf,  Chap.  V,  Sutra  26),  forms  aggregates  (Skan- 
dhas ).  An  Azzu  has  no  parts,  no  beginning,  middle 
or  end.  An  Amu  is  not  only  infinitesimal,  but  also 
eternal  and  ultimate.  A Skandha  may  vary  from  a 

binary  aggregate  ( ) to  an  infinitum 

(^H-tTTO^O-  A binary  Skandha  is  an  aggregate  of 
two  Azzus  (atoms),  a tertiary  Skandha  is  formed  by 
the  addition  of  an  atom  (Amu)  to  the  binary 
and  so  on  ad  infinitum.  The  ascending  grades 
are  (1)  what  can  be  numbered  ( ),(  2)  indefi- 

'N 

nitely  large  ( ),  ( 3 ) infinity  of  the  first 

order  ( 35RR  ),  (4)  infinity  of  the  second  order 
( SGFRJTRR ),  and  so  on. 

General  Properties  of  Matter  : — 

The  specific  characters  of  the  Pudgalas  (Matter) 
are  of  two  kinds,  (1)  those  which  are  found  in  atoms 
as  well  as  in  aggregates,  and  (2)  those  which  are 
found  only  in  aggregates.  Qualities  of  touch, 
taste,  smell  and  colour  come  under  the  first  head. 
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The  original  Pudgalas  being  homogeneous  and 
indeterminate,  all  sensible  qualities,  including  the 
infra-sensibe  qualities  of  atoms,  are  the  result  of 

evolution  ( ).  Every  atom  thus  evolved 

possesses  an  infra-sensible  ( or  potential  ) taste, 
smell  and  colour,  (one  kind  of  each)  and  two 
nfra-sensible  tactile  qualities,  eg.  a certain  degree 
of  roughness  or  smoothness  ( or  dryness  and 
moistness  ? ) and  of  heat  or  cold.  Earth-atoms, 
Ap-atoms,  etc.  are  but  differentiations  of  the  ori- 
ginally homogeneous  Pudgalas.  The  tactile  quali- 
ties ( TIT,  frpM.  '38UT,  ) appear  first,  but  quali- 

ties of  taste,  smell  and  colour  are  involved  in 
the  possession  of  tactile  qualities.  An  aggregate 
( Skandha  ),  whether  binary,  tertiary  or  of  a 
higher  order,  possesses  ( in  addition  to  touch, 
taste,  smell,  and  colour  ) the  following  physical 
characters  : — (i)  sound,  (2)  atomic  linking,  or 
mutual  attraction  and  repulsion  of  atoms,  (3)  dimen- 
sion, small  or  great,  (4)  figure,  (5)  divisibility, 
(6)  opacity  and  casting  of  shadows,  and  (7)  radiant 
heat  and  light. 

Sensible  qualities.  Tactile  qualities  are  of  the 
following  kinds — hardness  or  softness,  heaviness  or 
lightness  ( degrees  of  pressure  ),  heat  or  cold, 
and  roughness  or  smoothness  (or  dryness  and 
viscosity  ?).  Of  these,  the  atoms  ( A;zus  ) possess 
only  temperature,  and  degrees  of  roughness 
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or  smoothness,  but  all  the  four  kinds  of  tactile 
qualities  in  different  degrees  and  combinations 
characterise  aggregates  of  matter  from  the 
binary  molecule  upwards.  The  Jainas  appear 
to  have  thought  that  gravity  was  developed  in 
molecules  as  the  result  of  atomic  linking.  Simple 
tastes  are  of  five  kinds, — bitter,  pungent,  astringent, 
acid  and  sweet.  Salt  is  supposed  by  some  to  be 
resolvable  into  sweet,  while  others  consider  it  as 
a compound  taste.  Smells  are  either  pleasant  or 
unpleasant.  Mallishena  notes  some  elementary 
varieties  of  unpleasant  smell,  eg.  the  smell  of 
asafoetida,  ordure,  etc.  The  simple  colours  are 
five — black,  blue,  red,  yellow  and  white.  Sounds 
may  be  classed  as  loud  or  faint,  bass  ( thick  ) 
or  treble  ( hollow  ),  clang  or  articulate  speech. 

The  most  remarkable  contribution  of  the  Jainas 
to  the  atomic  theory  relates  to  their  analysis  of 
atomic  linking,  or  the  mutual  attraction  (or 
repulsion  ) of  atoms,  in  the  formation  of  molecules. 
The  question  is  raised  in  Unoasvati’s  Jaina  .Sutras 
(circa  A.  D.  40) — what  constitutes  atomic  linking  ? 
Is  mere  contact  ( or  juxtaposition ) of  atoms 
sufficient  to  cause  linking  ? No  distinction  is  here 
made  between  the  forces  that  bind  together  atoms 
of  the  same  Bhuta,  and  the  chemical  affinity  of 
one  Bhuta  to  another.  The  Jainas  hold  that  the 
different  classes  of  elementary  substances  (Bhiitas) 
are  all  evolved  from  the  same  primordial  atoms. 
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The  intra-atomic  forces  which  lead  to  the  formation 
of  chemical  compounds  do  not  therefore  differ  in 
kind  from  those  that  explain  the  original  linking 
of  atoms  to  form  molecules. 

Mere  juxtaposition  ( ) is  insufficient  ; 

linking  of  atoms  or  molecules  must  follow  before  a 
compound  can  be  produced.  The  linking  takes 
place  under  different  conditions.  Ordinarily  speak- 
ing, one  particle  of  matter  ( ) must  be  nega- 

tive, and  the  other  positive  ( firT*P3*JTg'Wf ) j the  two 
particles  must  have  two  peculiar  opposite  qualities, 

roughness  and  smoothness  ( and  or 

dryness  and  viscosity  ? ),  to  make  the  linking 
possible.  But  no  linking  takes  place,  where  the 
qualities,  though  opposed,  are  very  defective  or 
feeble  ( ).  We  have  seen  that,  ordinarily 

speaking,  two  homogeneous  particles,  i.e.  both 
positive,  or  both  negative,  do  not  unite.  This  is 
the  case  where  the  opposed  qualities  are  equal 
in  intensity.  But  if  the  strength  or  intensity  of 
the  one  is  twice  as  great  as  that  of  the  other, 
or  exceeds  that  proportion,  then  even  similar 
particles  may  be  attracted  towards  each  other. 
In  every  case,  change  of  state  in  both  the  particles 
is  supposed  to  be  the  result  of  this  linking,  and  the 
plysical  characters  of  the  aggregate  depend  on 
the  nature  of  this  linking.  Wh^n  particles  of  equal 
intensity  ( negative  and  positive  ) modify  each 
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other,  there  is  mutual  action  ; in  cases  of  unequal 
intensity,  the  higher  intensity  transforms  the  lower, 
it  being  apparently  thought  that  an  influence 
proceeds  from  the  higher  to  the  lower.  All  changes 
in  the  qualities  of  atoms  depend  on  this  linking. 
A crude  anticipation  this,  of  the  ionic  theory  of  che- 
mical combinations,  very  crude  but  immensely 
suggestive,  and  possibly  based  on  the  observed 
electrification  of  smooth  and  rough  surfaces  as 
the  result  of  rubbing.  The  interpretation  of 
and  as  dry  and  viscous  ( or  as  vitreous 

and  resinous  ?)  must  be  rejected  in  this  connection 
as  untenable.  The  Tattvarthadhigama  of  Umasvati, 
which  expounds  the  theory,  most  probably  dates 
back  to  the  first  half  of  the  first  century  A.  D. 

Cf.  Umasvatf-Tattvarthadhigama,  Chap.  V. 

( 1 ^.-czufaT  1 

1 ^frurr:  -gjpsn:  1 

T-omfw  1 1 gipjrsfrrr^  faring:  1 (f^fcr 

) I SJT  TT%^TT:  ?Tf5?T  ttTJTRTT  I 

■g^^rr^T  1 ^rrwY:  1 1^: 

TsC’rr:  1 after 

Tf«f  1 T*r:  ^z:  gnrraT*^r- 

gq*:  Tfw  1 raft  1 w: 

ii^rt  sftct  xptfr:  W 1 

?r^  7T*r-!t  tnsfa*:  wm  f^r  ajfUTT  "gff  vwsfa  t 
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^ofiSsiT^  i 'srjfi’  ^ i ^rrT’f*T^ ^ f’nfig 

w=rf<T  rfryn^'.i  T£STWTOpJ<nf  1%W:  1 

N> 

W<n^2^fT:  rn^m  W ^ I ?f^TrrH|^- 

i #^T*rr$f^Tcr  i 

#^rrmff  tt^tt:  i f^TT^rr^-urt^  wi*rnr  f?=rH?*r:  1 

?T'*§rX2rr*TT*1  <■<  <"'4  2TT  •TT^I'T^TT^T  ^•T'rtT't'TjT'Ti'  ^ T!<J7TT»it 

*fsrr*rrT  tt^ttt:  i i 

^ ^•sncrrfefrr  1 ^jppr^  1 f=s  *'^T?rr  *r^f«T  1 

^i=rrft^f%  1 1 

sT^-^ZT  ^T^TTrTl  4T^PrTtf  cT  I f^p’N'FWt^T'^:  I ^ gf"Ef*5T~ 
^jvnprnr  1 Us^rt:  v^fftfflr  1 

Trtfrf  I <5^  4T3<TT  f^V^RT  <n 

^■nnf  ^ w ^=r?Ptf<f  1 ri^sro^1 ; 

f^WT^RfcuT^  Tfff  1 1 ^ 1 *3^u »TT!ra  *TS*TRT  I 

J3?n«TT4ZT  wfrr  ?rgiri^rf  ^ l 1 ?3^j*3*!r- 

■f^Tvf^f  H (3ff5TI3*IT^’^  711  1 

TTg'SJ^^T^n'  f^TH^rf  Tfa  I I 

^p-URt  ^ *afa  T.fw  I ^fllTf  fa*fW¥*IT 
^"giTT*Tt  wt  *R<rtfa  I I 73 

^STTT^t  vr^f^T  I f^^T^Tf^^- 

*V*T *5  I ^Tf^GTTf^^nfc?  ^1U?!T- 
^ 4Twf?r  i *nwnr s \ ^ $ ^irh;?T 
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I ag-5^^f^pTTg<T : I xrf^UTTcT  I ^IT- 

TrfT  ^bzj^n,*rai,T5cr^T«(  ^R"fw  stei  *i°rf<T  tT<t  1 

^r^j-TT  I *3^  *?nfw  Tnf^Wlffl^T  I ^sf"  ^frl  *3*T- 
3[35!I«I  ^IJXT:  qf?T!IT*I^  ^TWfrr  I ^ 1 

Umasvati,  Tattvarthadhigama,  Chap.  V). 

The  Nyaya-Vaiseshika  chemical  theory  : a 
brief  summary. 

I must  content  myself  here  with  a brief  and 
rapid  sketch  of  the  chemistry  of  the  Nyaya  Vaise- 
shika,  which  I shall  elaborate  in  connection  with 
the  mechanics  and  physics  of  the  ancient  Hindus 
in  a separate  paper. 

The  relation  of  the  specific  characters  of  mole- 
cules { and  higher  aggregates  ) to  the  original 
atomic  qualities  is  reduced  in  the  Nyaya-YaLveshika 

to  the  following  canons  : — (a)  3TRzr  *33E 

Tj«nrn;  i (6)  ptshtt)^- 

*r'irPT:  ( H ere  Z~se(  is  used  in  a narrow  technical 

A 

sense,  so  as  to  exclude  the  quasi-compound  sub- 
stances). (c) 


f^rr:  ^nr.^i^’nrywgrr:  i (d) 


No  separate  explanation  is  necessary,  as  the 
canons  are  embodied  in  the  following  exposition. 
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Theory  of  Atomic  combination  : — 

The  four  kinds  of  Atoms  are  Earth,  Ap,  Tejas- 
and  Vayu  atoms,  possessed  of  characteristic  mass, 
numerical  unit,  weight,  fluidity  (or  its  opposite  ), 
viscosity  ( or  its  opposite),  velocity  (or  quantity 
of  impressed  motion — Vega)  ; also  characteristic 
potential  colour,  taste,  smell  or  touch,  not  pro- 
duced by  the  chemical  operation  of  heat  1 

A kasa  has  no  atomic  structure  ( and  is 

absolutely  inert  ( f ),  being  posited  only  as  the 

substratum  of  sound,  which  is  supposed  to  travel 
wave-like  in  the  manifesting  medium  or  vehicle  of 
Vayu  (air).  Only  the  other  four  Bhutas  unite  ( or 
disunite)  in  atomic  or  molecular  forms.  The  or- 
thodox view  is  that,  the  presence  of  Earth-atoms  is 
necessary  whenever  chemical  transformation  under 

the  operation  of  heat  ( TTT^nutffl  ) takes  place. 

Atoms  cannot  exist  in  an  uncombined  state  in 
Creation  (S  ivaditya,  Sapta-padarthi-  vide  commen- 
tary, where,  however,  it  is  noted  that  still  atmos- 
pheric air  is  believed  to  be  monatomic  in  structure, 
i.e.  to  consist  of  masses  of  atoms  in  a loose  uncom- 
bined state  — 
l) 

The  atoms  may  combine  in  one  or  other  of. 
the  following  ways  : — 
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I.  One  Earth-atom,  by  an  original  tendency, 
unites  with  another,  to  form  a binary  molecule 
( ^ ).  In  the  same  way,  binary  molecules  of 

the  other  Bhutas  are  formed.  The  atoms  are 
possessed  of  an  inherent  Parispanda  ( rotary  or 
vibratory  motion  ),  and  when  they  unite  in  pairs, 
so  Z oho-  ns  there  is  no  chemical  operation  under 
the  action  of  heat  corpuscles , the  original  qualities 
ot  the  atoms  produce  homogeneous  qualities  in 
the  binary  molecules. 

Fhe  question  as  to  the  existence  of  a triad, 
a tetrad,  a pentad  etc.  of  atoms  is  one  of  the  moot 
points  of  the  Nyaya-Vaiseshika.  The  orthodox 
view  is  that,  the  primordial  infinitesimal  particles 
( atoms  ) start  with  an  incessant  vibratory  motion 

( ^vT^TorirfT«T^?TT^nTf?:fjTffij'rJtTf^tTT?n3TR:,  Raghu- 
natha  Slromani — TrfBsfrsqcin' 

Udayana.  Kusumanjali),  and  an  inherent  impulse 
that  drives  them  to  unite  in  pairs — a sort  of  ‘mono- 
valency', as  it  were , exhausted  w ith  the  formation 
of  a binary  molecule-  The  binary  molecules  now 
combine  by  threes,  fours,  fives,  etc.  to  form  larger 
aggregates  as  well  as  the  variety  of  elementary  sub- 
stances, the  particular  collocation  in  any  case  bein^ 
not  only  determined  by  physical  causes,  but  also 
serving  to  satisfy  the  ends  of  the  moral  Law  in 
creation  ( ). 

f^mr.  ^ ^I«IT  I 1 faffing- 
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I Tariff  TlT«r?T 

^faftfa  "gsre*  br5tt^t  i ^rre'^'arTcr  ?nrr 
wot  ?m  ^T%r  wot  ^rtr^irm^T 

i ^SiTewrrftWT  w^w-totot  ^:fe:  i S^rfdhara, 
Nyaya-Kandali,  ^fw=ftfOT|:TiwnT  i ) Cf.  Vachaspati’s 
report,  Bhamatf,  Chap.  II.,  Pada  II.  Sutra  II.  WOT 
othtwh  wiwtt*  OTWiWTcnpfrcericr ).  Pra- 

sastapada  appears  to  have  originated  this  view 
( WWWTWI  iTs^ffjczn — WOTTSW  OTfc^WwT-- 

■o  O ^ \> 

Prasastapada,  yfcOTWrfwcq^n'fT  ) ; but  that  another 

view  was  also  maintained  in  the  Vaiseshika  School 
is  evident  from  the  brief  summary  of  Kawada’s 
system  given  in  Utpala’s  commentary  on  the 
VWhatsawhita,  and  this  indeed  also  follows  from 
SVidhara’s  admissions  in  the  Kandalf.  On  this 
view,  also,  atoms  have  an  inherent  tendency  to 
unite,  but  some  unite  in  pairs,  others  in  triads, 
others  in  tetrads,  etc.  This  may  happen  in  two 
ways, — either  by  the  atoms  falling  into  groups 
of  threes,  fours,  etc.  direct,  or  by  the  successive 
addition  of  one  atom  to  each  preceding  aggregate. 

A triad  ( Tryawuka  ),  then,  holds  together  three 
atoms  (Amus),  not  three  binary  molecules  (Dvya/m- 
kas)  as  on  the  orthodox  hypothesis.  Similarly  with 

tetrads,  pentads,  etc.  fwfwwraTf*W- 

otwot*j  i ^rwjt  ikwhit  «jr  f^fk: 
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^f<T  *ef*l3T  CZT^'af- 

’ 'J  'S  A 

^ftT'TfrT:  1 Utpala,  Chap.  I.  S loka  7 • cf.  also 
S ridhara’s  admission,  ^rsm  xrr^Hir^t 
fiTT«i  ?rr^ 

^*1  rraify  gr^r  Ptw  Sankara 

seems  to  speak  of  two  binary  molecules  in  the 
V aivVeshika  as  forming  a tetrad,  ( ■zr^Tfir  ^ ^;pBT% 
S'ariraka-Bhashya,  Chap.  II,  Pada 
20,  Sutra,  II,  w lie  re  the  Bhamatf  wives  a forced 
interpretation  ). 

These  binary  molecules  are  grouped  by  threes 
fours,  fives,  etc.  ( ^r.  ) to  form  different 

isomeric  modifications.  The  variety  of  Earth- 
substances  is  due  to  differences  in  the  arrange- 
ments  of  the  molecules,  ( e.g.  their  greater  or  less 
density,  and,  above  all,  their  grouping  or  collocation 
).  which  account  for  the  specific 

characters  ( *m^rrfrr  ) manifested  by  these  iso- 
meric substances.  *rr  (•yftft)  ^ Witprt- 
flrf^^arf^fireT  ^Tr^ifrr^^t^frr  i Prasastapada, 

1 Ferzzf*  fafrf  1 ^rrf^^rT  irfir- 
: 1 fgptNaftr 

Ttrrrtf  rt^jr  ?T^T  ntrf  sq  ^ 

•N  , ^ ° 

^TcRir  T l S rfdhara,  Kandali,  ibid. 

%tht  i 

^^501  I ^^JTf^TTT: 
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^nnrfa  1 

TT^lrHU^^r^  ■H^T^TcT  I Udayana,  Kirawavidi,  ibid. 

These  original  differences  in  molecular  grouping- 
leading  to  distinctions  of  genera  and  species, 
however  mechanically  or  physically  explained, 
come  also  under  the  operation  of  moial  and 

C» 

metaphysical  causes  ( ^^sr,  ),  u^.,  of  ideal 

ends  in  the  moral  government  of  the  universe, 
which  are  superimposed  upon  the  physical 
order,  but  which  do  not  come  within  the  scope 
of  Natural  philosophy.  An  elementary  sub- 
stance thus  produced  by  primary  atomic  com- 
bination, may,  however,  suffer  qualitative  change 
under  the  influence  of  heat  (xfT^%Tct^fTi  ) 
The  process  is  as  follows  : — (1)  the  impact  of 
heat  corpuscles  decomposes  the  binary  (tertiary, 
or  quaternary)  molecules  into  homogeneous 
atoms  possessing  only  the  generic  characters 
of  the  Bhiita  concerned  ; — (2)  the  impacts 
of  heat  particles  continue,  and  transform  the 
characters  of  the  atoms,  determining  them 
all  in  the  same  way  (3)  the  heat  particles 
continue  to  impinge,  and  reunite  the  atoms  so 
transformed  to  form  binary  (or  other)  mole- 
cules, in  different  orders  or  arrangements,  which 
account  for  the  specific  characters  or  qualities 
finally  produced.  The  Vaiseshika  holds  that 
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there  is  decomposition  into  homogeneous  atoms, 
transformation  of  atomic  qualities,  and  finally 
recombination,  all  under  the  influence  of  heat.  The 
Nyaya  on  the  other  hand  thinks  that  the  molecules 
and  larger  aggregates  assume  the  new  characters 
under  the  influence  of  heat  without  decomposition 
into  homogeneous  atoms,  or  change  of  atomic 
characters  ( fir^trr^  or  ). 

§pm^rt- 

H ' 

f^VTT^r: 

fWH  ?T7r^  I 7Tf%?mnir  £oq- 

fq^TITT:  | XffTT^  ^TjmTf3Tj3m^rW^rr:  TWTf^qWT^T- 

: — ^^eTr-sr’jrmiT:  sr’q-gsr  srrfe- 

rfTrrrrrw  wZTf^snizr'mTw^  1 -cry  rnurrwxrgTq- 

tut  ijp-q:  l yr^  ^rfq- 

T*-*wr?3*n^T  TTf-nirm- 

HT3*IT  TTfff^IIT^WTTT^^T^  Tfa  I 

( Jayanta.  Nyayamanjarf.  ).  This  is 

the  \ aiseshika  view,  but  Jayanta  himself  in- 
clines to  the  opposite  view  : — TTfjhrj^-fq^rr^ 
paw  M2T?:  ^^qn^TRyr^rm^T- 

tr^Tl  : '=6f«r  fgJn77qi*i?^7qT  I ftrSTTn^rq^-  trq  | ibid' 

The  Nyaya  view  : — ir  ^srV^fr- 
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r?D7R  ^ YfeiffUT^^- 

^-Tj^rr  ^n«fCJ!i  Tl'snfr  tr^HT^T  t:*£ti 

?r  ttt;  ^TT^»rnr*TT'Tiux  i 

fr^ifJT  nfFrr?lT*i%  i wT^T^Tfefl^r- 

3fi*T  ^T^TT^j’  ITTf^^m 

^if^T  *f**S  ^TT^Tf^T^- 

I Udyotakara,  Chap.  Ill,  A'hmka  i,  Sutra  4. 

II.  Chemical  combination  (***RrfJIPST,  ^’fHfarSl). 
Chemical  combination  takes  place  either  between 
two  or  more  substances  which  are  isomeric  modi- 
fications of  the  same  Bhuta,  or  between  sub- 
stances which  are  modes  of  different  Bhutas. 

A.  Mono-Bhautic  compounds.  The  sim- 
plest compounds  are  Mono-Bhautic 
compounds,  i.e.  compounds  of  differ- 
ent substances  which  are  isomeric 
modes  of  the  same  Bhuta. 

(a)  Mono-Bhautic  compounds  of  the 
first  order  -.  — Under  the  impact  or 
impulse  or  *T ) of  heat  cor- 

puscles, the  substances  in  chemical 
contact  (WW*  \ break  up 

into  their  atoms.  These  atoms  are 
homogeneous,  possessing  only  the  ori- 
ginal physical  and  chemical  characters 
of  the  Bhuta  concerned.  As  the  speci- 
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fic  differences  between  isomeric  sub- 
stances arise  from  the  arrangement  or 
collocation  of  the  atoms,  the  sub- 
stances lose  their  distinctive  marks 
on  decomposition  into  the  latter. 

Udyotakara,  Chap.  Ill,  A'hnika  I, 
Sutra  4.  *T  ^ 

f^irw:  Trrf^^Tfqr^TcT  1 S n'dhara, 

Nyaya-Kandali,  1 Under 

the  continued  impact  ( or,  it  may  be, 
impulse)  of  heat  particles  ( ^tRcTT  wflf- 
^■sfrrr  ?ncr»TT^  ^f>rwiHT?r  — Jayanta), 

these  atoms  take  on  new  charac- 
ters. It  is  heat  and  heat  alone  that 
can  cause  this  transformation  of  the 
colours,  tastes,  smells,  etc.,  in  these 
original  Bhuta-atoms.  What  parti- 
cular colours,  tastes,  smells  or  physi- 
cal characters  will  be  produced  in  the 
atoms  depends  ( 1 ) on  the  nature 
of  the  constituent  substances  in  con- 
tact, (2)  the  intensity  or  degree  of 

the  heat  ( ^ or  ttrt  \ and 

(3)  the  species  of  Tejas-corpuscles 
r3 
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that  impinge  on  the  atoms,  or  the 
nature  of  the  impact  ( 

^£irr?f*5t^7ii7ncr  ^itii 
^arnrs  Tfn  <3 

^ A t 

ir  ^sfVn^W  *T  ■zi:  fTJJT- 

^tfT5TTr^T7T:  ^tPCT'ST  ^TT- 

^f5T  {Vfxi51*TTX*r?i  I Vide  also  Udyo- 
takara,  III,  2,  Sutra  14.  Cf.  also 
Vachaspati,  I,  1,  Sutra  4. 

^f=£^$T*T^r  ^.mf^W^PTT  ^>TT- 

^HT^t  vf^Tct  fH^nfrfaT  ^TT^I  7T^- 
Tfrf  : ) I 

Now  when  the  atoms  have  all  been 
determined  in  the  same  way,  they 
besin  to  recombine  again  under  the 
impact  ( or  impulse  ) of  the  heat- 
particles  in  binary  molecules,  ( or 
tertiary,  etc. ),  and  these  in  higher 
aggregates.  It  seems  to  be  generally 
held  that,  at  the  final  step  one  or  more 
atoms  of  one  constituent  substance 
unite  with  one  or  more  atoms  of  the 
other  constituent  substance  or  sub- 
stances to  form  a molecule  of  the  com- 
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pound  ; but  the  question  is  not  of 
much  significance  for  Mono-Bhautic 
compounds  of  the  first  order,  as,  in 
these  cases,  the  atoms  have  before 
this  all  lost  their  distinctive  characters 
and  become  homogeneously  trans- 
formed. The  compound  so  produced 
will  possess  the  new  characters  of 
the  transformed  atoms,  so  far  as 
taste,  colour,  smell,  etc.  are  concerned, 
but  as  the  molecular  arrangement  or 

structure  (oq^,  may  vary, 

different  compound  substances  may 
result  from  the  same  components. 

(b)  Mono-Bhautic  compounds  of  higher 
orders  : — Again,  Mono-Bhautic  com- 
pounds of  the  first  order  may  chemi- 
cally combine  to  form  higher  com- 
pounds, and  as  the  ultimate  Bhuta 
substratum  is  the  same,  the  process 
of  decomposition  and  recomposition 
will  be  essentially  the  same  as  before. 
The  only  doubtful  point  is  whether  in 
this  case  the  component  compound 
substances  are  broken  up  only  into 
their  constituent  molecules,  or  into  the 
original  homogeneous  Bhuta  atoms. 
Some  of  the  later  Vaiseshika  Scho- 
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liasts  hold  that  the  latter  happens  in 
every  case  of  chemical  composition, 
however  complex,  but  the  earlier 
Vaiseshika  conceived  that  in  the 
case  of  compounds  of  compounds, 
the  decomposition  does  not  proceed 
so  far  as  the  original  Bhuta  atoms  ; 
but  that  it  is  the  specifically  deter- 
mined atoms  constituting  the  mole- 
cules of  the  component  compounds 
that  are  transformed  under  the  impact 
of  the  heat  corpuscles  ; and  then  one 
such  transformed  atom  (one  or  more 
according  to  another  version)  from  the 
molecule  of  one  component  unites  \\  ltli 
one  similarly  transformed  atom  ( one 
or  more  according  to  the  other  version) 
from  the  molecule  of  the  other  com- 
ponent. Prasastapada,  the  great  V ai- 
seshika  Doctor,  holds  this  view.  When, 
for  example,  in  the  fertilised  ovum, 

the  o-erm  and  the  sperm  substan- 
& t 

ces,  which,  in  the  Vaixeshika  \ie\\, 
are  both  isomeric  modes  of  Earth 
( with  accompaniments  of  other 
Bhutas ),  unite,  both  are  broken  up 
into  homogeneous  Earth-atoms,  and 
it  is  these  that  chemically  combine 
under  the  animal  heat  ( and  bio-motor 
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Energy,  ) to  form  the  germ-plasm 
( ).  But,  next,  when  the  germ- 

plasm  develops,  deriving  its  nutri- 
tion from  the  chyle  (blood)  of  the 
mother,  the  animal  heat  breaks  up 
the  molecules  of  the  germ-plasm  into 

its  constituent  atoms  ( ‘3raRTT*W=fr- 
•qT^rurr*:  )>  i-e->  into  atoms  specifically 

determined,  which  by  their  grouping 
formed  the  germ-plasm,  and  then  these 
germ-plasm  atoms  as  radicals  che- 
mically combine  with  the  atoms  of  the 
food  constituents,  and  thus  produce 

cells  and  tissues.  ( ^rwr- 

^ A 

JTT03H  Tftm  m&FTl  I fxi^:  ^ *TT<3: 

S)  \J\» 

ij^?sTTTl^f*Rrsr  ?rfw 

^^TOCtTTcr^frl:  I 

^TT?=r^TT  ^fTTOfff 
^tre-wincr  ^ ^rwr- 
f^znfwHTTnf^anifa  ^raR- 
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inirmfH:  wewrcr  ^trwnrf^r;  ^T’fTT- 
*rT5flrrwf»r:  infrTT^rcrrrwm 

\>  c»\ 

T?arTr  ^r^xr^TT  1 S'ridhara,  Kandall, 
1 ) In  this  hypothesis 
( afiwWT ),  it  is  assumed  that  the 

atoms  are  similarly  transformed,  i.e 
become  endowed  with  the  colour, 
taste,  smell,  etc.  of  the  product  ( the 
cell  or  tissue),  the  moment  before 

the  chemical  combination  takes  place. 
Similarly,  when  milk  is  transformed 
into  curd,  one  view  is  that  the  trans- 
formation takes  place  ( under  internal 
heat ) in  the  constituent  atoms  of 
the  milk  molecules,  atoms  specifically 
determined  as  milk,  and  not  in  the 
original  atoms  of  the  Bhut’a(or  Bhutas) 

entering  into  the  composition  of  milk. 

* ^ 

(Cf.  irfi ^zrr- 
1 tc- 

Tfa  f^rx  1 Nyaya- 

bodhinf,  on  Annam  Bha//a’s  Tarka- 
sangraha.  ) Cf.  Dinakari,  on  the  other 

hand — WJ 
( Tip  ) l)  In  these  cases,  the  atomic 
contact  is  called  constituent  contact 
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( ),  and  all  the  atoms  are 

equally  regarded  as  material  causes 

( or  of  the 

compound. 

B.  Hetero-Bhautic  ‘quasi-compounds’. — 
The  Nyaya-Vaiseshika  maintains 
that  in  the  case  of  bi-Bhautic  (or  poly- 
Bhautic  ) compounds,  which  are  only 
quasi-compounds,  there  is  another 
kind  of  contact  between  the  hetero- 
geneous atoms  of  the  different  Bhutas, 
which  may  be  called  dynamic  contact 
and  is  distinguished  in  its  operations  as 
Upash£ambha,  Vish/ambha  or  Avash/a- 

mbha(^T2r*ir1  or  ^’5r«v).  In  some 

cases,  it  so  happens  that  the  atoms 
of  different  isomeric  modes  of  the  same 
Bhuta  do  not  chemically  combine 
under  the  mere  application  of  heat  ; — 
they  require  to  be  surrounded  (and 
‘excited’,  ‘energised’)  by  atoms  of 
different  Bhutas.  For  example,  in 
the  case  of  the  oils  and  fats  as  well 
as  of  plant  saps  and  fruit  juices  the 
Earth-atoms  must  be  dissolved  in  water 
( Ap ),  aad  it  is  only  when  the  water- 
atoms  ( Ap-atoms  ) congregate  round 
the  former  that  dynamic  intra-atomic 
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forces  are  set  up,  and  the  Earth-atoms 
(with  the  water  atoms  in  dynamic  con- 
tact) now  take  on  peculiar  infra-sen- 
sible  characters  (colours,  tastes,  smells) 
under  the  impact  of  the  heat  corpus- 
cles, and  then,  under  further  impact, 
fall  into  groupings  or  collocations 
(of  a very  peculiar  nature,  to  be  pre- 
sently explained)  which  determine 
the  nature  of  the  composite  substance 
thus  produced.  Here  it  is  the  water- 

atoms  that  are  dynamic  ( ), 
and  excite  the  Earth-atoms,  and  these 
substances,  oils  and  fats  ( and 

),  as  well  as  acids  ( ) are. 

because  of  the  Earth  radicles,  regain 
ed  as  Earth-compounds  (or  Earth- 

substances ).  ('qT^r5T-fi?iTf^y'JT^?:Tr^rf^ 
*rfe:  ’grn%ojf 

srur^T:  I 7T*TT  ^IfpJTTTT^r 

f*T%:  I ^iTTcTi 

Udayana  ).  In  the  above  instances, 
Ap  (water)  acts  as  dynamic  ( Upash- 

iambhaka,  ( ),  but  Tejas 
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and  Vayu  can  also  act  in  the  same 
way  on  Earth-particles.  Conversely, 
Earth-particles  may  act  dynamically 
on  the  atoms  of  the  other  Bhutas. 
For  example,  in  the  case  of  mercury 
and  the  metals  which  are  conceived 
in  the  Nyaya-Vaiseshika  to  be  igneous 
bodies  (in  fact  they  are  supposed  to  be 
formed  under  the  subterranean  heat 

),  the  Tejas  corpuscles  are 
believed  to  form  the  radicles,  and  the 
Earth-particles  are  dynamic  ( ). 

Wa.  ^ ^zimrrf^r  cipnTWf 

TTR^if^  xcrnajirif?;  i Udayana, 
Kira/zavah,  l Cf.  also  $nfq- 

TTS  ? T-  I ) 

It  may  be  here  noted  that  Gange.ra,  the 
author  of  the  Tattvachintama/zi, 
conjectures  that  even  gold  can  be 
evaporated  or  made  to  disappear  by 
the  application  of  intense  heat  ; 
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sf  rf%  WfiXTt  '■  zmw-  TT«r<?fHT<3- 

^W^ntT^T  rnf^TU  STSZlfk  I But 
Mathuranatha  notes  here-M^inwr%T- 

i ( ). 

But  while  every  Bhuta  can  act  dyna- 
mically as  '5rtrc^^) I * *  4 energiser’, 

‘exciter’,  it  is  the  Earth-Bhuta  alone 
which  is  capable  of  exercising  the 
power  of  arrest  or  inhibition  of 

molecular  motion  or  the  motion  of 
particles  due  to  gravity  as  in  fluids 

( Vish^ambha,  or  the  power 

of  counteracting  the  tendency  in  a 
given  set  of  atoms  to  fall  into  a pe- 
culiar order  or  group  ( ). 

( =3  ^ajrsrr: 

xj«rc 3i^r  wr  > Udayana,  Kira- 

wavali,  | fTcnr^’  ^tht- 

i »srf- 

I Vardhamana,  Kirawavalf- 

prakara,  ibid.) 

Oils  fats,  milks — Bi-bliautic  quasi-compounds, 

with  Ap  as  energiser  : — Oleaginous  substances 
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( *5  ^7:  ) are  divided  by  Udayana 

into  (1)  oils,  derived  from  vegetables,  (2)  butters 
derived  from  milk,  and  (3)  fats  derived  from 
animals.  The  medical  schools,  as  we  have  seen, 
recognise  animal  oils  as  distinguished  from  vege- 
table oils.  Vegetable  fats  ( e.  g.  ) are 

also  mentioned.  Vachaspati  in  the  Tatparyyatfka 
contends  that  mustard  oil  has  not  the  flavour 
and  smell  characteristic  of  the  true  oils  ( sesamum, 
linseed  etc.  ),  and  is  classed  with  the  latter  by 
convention.  Judged  by  the  flavour  test.  A miksha 
(the  casein  substance  formed  by  mixing  milk- 
curd  with  hot  boiled  milk ) is  to  be  classed 
with  milk  substances.  So  also  Takra,  whey, — 
but  Vajina,  the  thin  fluid  that  is  left  after 
the  A miksha  ( casein  substance  ) is  separated, 
cannot  be  classed  as  milk.  It  may  be  added 
that  the  milks  and  curds  as  w'ell  as  oils  and 
fats  derived  from  different  species  of  vegetables 
or  animals  are  supposed  to  differ  in  their  ultimate 
structural  arrangement,  and  therefore  in  kind  ; 
but  Vallabha  thinks  that  the  gliees  ( clarified 
butters  ) prepared  from  different  kinds  of  milk 
are  of  the  same  kind  ; in  other  wrords,  the  milks 
and  curds  are  ‘polymeric’,  the  ghees  f clarified 
butters),  ‘isomeric’,  using  these  terms,  as  before, 

in  a loose  general  sense 

^f^Tf^rrcr  1 
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^T^dlT^fiT  g ^>f-afcp|n;g  i Udayana,  Kira/zavalr, 
i Vallabha  notes  that  ghees  do 
not  differ  in  kind,  as  milks  ( and  curds  ) do  : — 

3 sfvi^crT  ^nf?w<r- 

Xj  ' vj 

^Hrnfafn  I — Vallabha,  Lilavatf.  Compare 

Vachaspati,  II,  2,  65  :— sErrsaS^rr^ri  orTlir^ 

®tt  3T  -ar^Fi  1 ^ i 

I I affr- 

*TTf?r*fTT  ^aar^r  *r  1 ^x^rrftr^i^T:  1 ^ 3 

?r^5Er^cfr«i  ^t^Tct  ^fa^Tai 

^ VT?U  I 

III.  Mixtures  like  soups,  solutions  etc:  — A soup  is 
a physical  mixture.  When  meat  is  boiled  in  water, 
there  is  the  application  of  heat,  with  chemical  chan- 
ges in  the  meat,  but  the  combination  of  meat-parti- 
cles and  water-particles  in  the  soup  is  only  physi- 
cal combination,  and  not  a chemical  one.  It  is 
of  course  not  a true  compound,  neither  is  it  a 
quasi-compound,  like  milk  ( in  which  the  water- 
particles  are  ‘energisers’  of  the  Earth-particles  ). 
Milk,  for  example,  retains  its  milky  substance, 
when  it  coagulates  or  becomes  solid,  ( this  of 
course  is  also  the  case  with  mono-Bhautic  sub- 
stances whether  elementary  or  compound,  e.  g. 
water,  which  becomes  ice,  ) but  the  substance 
■we  call  a soup  or  solution  ceases  to  be  a soup 
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or  solution,  the  moment  it  solidities.  Udyotakara 
notices  gruel,  baths,  and  lyes  ( alkaline  solutions  ) 

as  mixtures  of  this  class  ( vyr  ^ fr^^TT- 

TT72I  WT : I Yartika,  Chap.  I,  Alinika  1, 

v) 

Sutra  14).  % •I'Hf  srafTCTT 

ttTw  ?aqT^i;*f2ifiT?Tf  ^T^TrccrTr  v- 
*T  zr*T  *f?T  I fTT^I 

<3\ 

TTTsr^fT : I Udyotakara,  Yartika,  Chap.  I.  A hnika 

t,  Sutra  14.  Vide  also  Vachaspati’s  comment: 

^ctr^TT^aTT^rf  TT  ftl^ri^fxT^T^^T^t 

£-341^*5  Tnw^TcTTrai  wmi  ^ ^t*tt 

*WT  Tr?l  ^TiftfcT  I *T  ^ 

TT^-  I 

^nfir  -zi  tr^T*fsl‘zr  rfY^miriffT  s,o£ f <rt??f?TTfa  i 

C\ 

unfedT if?  i 

V%  g ^ tt* 

tiT^iwi'^r  Tfw  i *r  ^ 

I Vachaspati,  Tatparyyatfka,  ibid.  For 
salt  and  alkaline  solutions,  vide  Kirawavalv — 

mzh  ^iTrrf^Tbr  T.^:  T P9%  ^xrawt  * 

rnf^^isqtilT'N^:  i ri%4^ 

^nft«rgi!i^r  ^:%T  U3T  i Udayana,  Kirawavali, 

Chemical  action  and  Heat  : — The  operation 
of  heat  is  of  course  universally  implied  in  chemical 
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combinations.  Where  the  application  of  external 
heat  is  wanting,  Vatsyayana,  the  great  Doctor  of 
the  Nyaya,  points  to  the  operation  of  internal  heat. 

.{e.g.  sforhng:  *rcnn?FrT 

TT'=3T?TT5r:  | — Vatsyayana-Bliashya, 

Chap.  IV,  A^hnika  i,  Sutra  47  ).  In  the  case  of  com- 
bustion, we  have  seen  Vijnana-bhikshu  explain 
the  heat  as  latent  in  the  Earth-substance,  the 
fuel,  from  which  it  breaks  forth.  Udayana 
points  out  that  the  solar  heat  is  the  source  of  all 
the  scores  of  heat  required  for  chemical  change  in 
the  world.  I he  change  of  colours  in  grasses,  for 
example,  is  due  to  Tejas,  in  the  form  of  latent 
( invisible)  heat,  not  in  the  form  of  Agni  • and  the 
cold  in  winter  cannot  take  away  this  store  derived 

from  the  Sun.  ( ff  **TrfarrCT- 

^ ^1%  ^[faf?TTT  1 if  U ?J7T  I ^ 

^ f^TTt  fwNm; 

w fTTtuf  5iTU>  WT  I ^xrrfcUITT^fTl- 

"RT’bSKl  I W*zi 

^ft7T4T^tRITi^'Tfu?r^Tcr  ^«TT¥II^T  FTsffJlTPl'^ 
T'ar^5I(^T<f  ^ / Udayana,  Kira/zavali 

1)  Similarly,  it  is  under  this 
solar  heat  that  the  unripe  mango  ripens,  i.e.  changes 
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colour,  taste,  smell  etc.,  showing  that  there  is  chemi- 
cal transformation  or  subtile  decomposition  and 
recomposition  going  on  ; and  this  is  also  the  case 
with  the  rusting  of  the  metals,  which  is  a combus- 
tion due  to  the  solar  heat  ( ^-zzj^trr^  ) even  as  the 

conversion  of  food  into  chyles  and  of  chyle  into 
blood  are  instances  of  chemical  action  due  to  the 

internal  animal  heat  ( or  ). 

But  the  kind  of  contact  with  heat-corpuscles,  in 
other  words,  the  kind  of  chemical  action  ( ) 

which  transforms  colours  is  supposed  to  differ  from 

that  which  transforms  flavour  etc.  ( f^r^[3!R5T:*nn7T 

and  TTPfi  ) and  this  last  from  that  which  produces 
a change  of  smell,  or  tactile  quality.  ( xrr^f  srrar 

: I XT  ^ RRT«n«ff2T:  I ^TTSRSTt 

fasiTfpR:  | TR* 
fRT  1 TDfrr: 

C ^ C\  C 

3TTZZR  ^TRixrT:  1 TRII^f  tlf^TfWHT- 

lTf7R*5:TRTX 

Tpr «TT%TPrTXrf=rT : Tjsf  I 

if-q  TCR'TTTfrT?  fa^ITrpR- 

^I^TXrtxRWTWJTR 

i tr^R^rr^^r  xR^R^ft  faRRxir  xr’ 

TRT^t^rrxq- : xsrfa 
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Tn^wjrnr  ^fa^ixVnr  *?5^raxt^>r^rcr  i 
^Tf^tT^-RT^T^^^TTpt^dftr  xn^fWT 
I ^T  ^UTT:- 

7?^t w^xrr*u^¥  fwr?Pr^7i^:*^7TWcT; 
T^'^trrf^igff^Tir  W^tTT  W?t 

<TT¥TT^XIT?I'7Ti^«l^5T^rM' ^T:TT^t»TT  aTT^  I 
WT-glT^m^^  I rTT^^Ufefaf^tTt^T^fH- 

I ?irf:  5Rf  TjTtrRHf- 

Tfri  l Nyayabodhinf  on  Annam  Bha^/a’s  Tarka- 
sangraha  ).  Heat  and  light  rays  are  supposed  to 

consist  of  indefinitely  small  particles  which  dart 
forth  or  radiate  in  all  directions  rectilineally  with  a 
sort  of  conical  dispersion  and  with  inconceivable 
velocity.  They  may  either  (i)  penetrate  through 
inter-atomic  (or  inter-molecular)  spaces  as  in  cases 
of  conduction  of  heat  which  when  applied  under 
the  pot  boils  the  water,  or  fries  tlie  paddy  where 
there  is  no  chemical  action  in  the  pot,  no  decom- 
position and  recomposition  of  its  atoms,  no  change 
in  the  molecular  collocation  ; or,  as  with  light 
rays  in  cases  of  translucency  or  transparency 
(5Ff^t«rr)  penetrate  through  the  inter-atomic  spaces 
with  Parispanda  of  the  nature  of  deflection  or 

refraction  ( fTrzjr'ir^npT,  Udyotakara ).  in  the  same 
way  as  when  fluids  penetrate  through  porous  bodies 

( rTr=f  f*r*T  Jimpf  -qfT^r*:  Tm  Udyo- 
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takara,  commenting  on  Vatsyayana's 

TrfT^l^t,  Sutra  47,  Alinika  i,  Chap.  III.)  or  (2) 
impinge  on  the  atoms,  and  rebound  back — which 

explains  reflection  ( Varahami- 

hira,  — Vatsyayana  ) or  otherwise  be 

obstructed  by  the  atoms  in  their  path,  which  would 
explain  degrees  of  opacity,  the  casting  of  sha- 
dows, etc.,  all  these  operations  being  also  physical, 
and  unattended  with  decomposition  and  recom- 
position or  alteration  of  molecular  grouping,  or 
(j)  lastly,  strike  the  atoms  in  a peculiar  way, 
so  as  to  break  up  their  grouping,  transform  the 
physico-chemical  characters  of  the  atoms,  and  again 
recombine  them,  all  by  means  of  continual  impact 
with  inconceivable  velocity,  an  operation  which 
explains  all  cases  of  chemical  combination. 

ff  FTSHETt  ^nfcTU^:  3Tc[  in^T- 

l (Udayana,  Kira«avah, 
taken  from  Vachaspati,  Tatparyya- 
tfka,  l ) Cf.  also  ( 7frt: 

»T  TTfTT^  , Vachaspati— 

Tffl  fTTf^fTJifTT  ?T5T:  IHcq-fl-  TTT^rr^fr^ -27  -oErTTTtfrr  ( 

ibid.  Cf. 
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wfz^rrcrWr  H«rtTrHTnf^’^=r^r»rsrT  u^fgTDuqTtTfiixr^T  i 

Udayana,  , in  reply  to  the  objection  — 

wfa^rffpri  ??t  f^c^rr- 

w*b??wife^T  ^^ruiirnjignfr  cjw\ 

<T«Wf(  ! ( Udayana,  ibid.  ) Definition  of  ^i^mr  - 

?^T^TTC^£HT*m^r2T:  ^TOTT  I ^^TTTrfYgT*:  gfT^T^- 

T^^tfifzgrrJrif^frtTTST^M:  i ^gT^Enfetr  =g  xtt^^t 

fi^TUTlwt^nrn'rr  l Udyotakara,  Chap.  Ill,  Alinika 

i,  Sutra  38.  ^fsTzrcw  T^rfegn^fTTnUr  ^T^zp.fa- 
gTfrnrr  I Sutra  47,  where  Udyotakara  notes — gfo-zj- 

flfTilTW: — •ZT^T  *T  3(^7^  rf^T 

*Ttefw[rT  Tft  l Vachaspati 
explains  ^W^gftrraT^:  a^rj^i 

Tj^T-q-^^^TTWaFf^T7!^!®  ^ ^gXTJ^rr^t^^T^Tcq-T^^ 

•oq.^fT^  f3fT*W  rT^t  ^af^T 

Hst^nri : %T?Trf?rsmrr:  1 Cf.  Vatsya- 

yana  on  Sutra  47,  A hnika  r,  Chap.  III.  On  the 
other  hand  in  chemical  combination, 

I fa  wfegaT W 

WTcITIT  TT  f^THT  f^DERT:,  fg»TUrT^r 

* 

^n-mr^rft^T7TfiRT'9T:  etc. — Jayanta,  Manjari, 

I For  opacity,  shadows,  etc.,  vide  WT^TT  ^ 
^:TTnn7D>TTTTWTT  ^jf^rTT  TTW^H  ^TOTTO- 

> ' sj  \J 

TTl^prH  I *r<5f  ^ ^TgfTt  I f^gt- 
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7T5T:*r*3^ftf5r  T3rf*n?toff  I 

<g  WTfHT  <TO:^vmnf*r  I Udyotakara, 

Chap.  IV.  Ahnika  2,  Sutra  25.  For  reflection, 
and  its  laws,  I quote  passages  in  my  paper 
on  Hindu  Physics  and  Mechanics,  to  which 
the  student  of  the  history  of  Optics  is  referred. 

Arrangement  of  atoms  in  Space  : — The  Nyaya 
conceives  atomic  magnitudes  as  Parima^ofalya,  a 

term  which  indicates  a spherical  shape.  ( far?T*  Tjfjc;- 

TrfTTT[*!^<rq « — Aankarami^ra). 

To  conceive  position  in  space,  Vachaspati  takes 
three  a::es,  one  proceeding  from  the  point  of  sunrise 
in  the  horizon  to  that  of  sunset  on  any  particular 
day  ),  ( roughly  speaking,  from  the  East  to  the 
West);— a second  bisecting  this  line  at  right  angles 
on  the  horizontal  plane,  ( roughly  speaking,  from 
the  North  to  the  South  ),  and  the  third  proceeding 
from  the  point  of  their  section  up  to  the  meri- 
dian position  of  the  sun  on  that  day,  ( roughly 
speaking,  up  and  down  ).  The  position  of  any 
point  in  Space,  relatively  to  another  point,  may 
now  be  given  by  measuring  distances  along  these 
three  directions,/.^,  by  arranging  in  a numerical 
series  the  intervening  points  of  contact,  the  less 
magnitude  or  distance  being  that  which  comes  ear- 
lier in  this  series,  and  the  greater  that  which  comes 
later.  The  position  of  any  single  atom  in  Space 
with  reference  to  another  may  be  indicated  in  this 
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way  with  reference  to  the  three  axes.  But  this 
gives  only  a geometrical  analysis  of  the  concep- 
tion ol  three-dimensioned  Space,  though  it  must 
be  admitted  in  all  fairness  that  by  dint  of  clear 
thinking  it  anticipates  in  a rudimentary  manner 
not  only  the  foundations  of  solid  (co-ordinate) 
geometry,  but  also  ol  the  geometry  of  position, 
and  especially  the  conception  of  Space  as  a 
Manifold,  which  alone  can  serve  as  the  basis 
of  a generalisation  comprehending  all  different 
possible  kinds  of  geometry,  Euclidean  and  non- 
Euclidean.  for: 

■2R  *T  ^ rf faxTiTCflf ifT*rr T ^TiTHirY:  tjw:  1^7%- 

^f^T^TTcT  rft  =3 

•y 

T «T f flTT  | 

I =5  «rf^t«Trf%mrcff  ^r- 

Vachaspati,  Tatparyyatika,  Chap.  IV.  Almika  2, 
Sutra  25. 

I he  original  physical  arrangement  of  atoms  is 
also  given.  Each  atom  is  in  contact  with  six  other 
atoms,  which  gives  a cubical  arrangement,  77^’ 
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■fe'siteffr  =Erfq  s'ilr*rr  ^ ^t^t:  %T-.'*r  ijTfrnirB 

qT^pr  gTrtr^iiT7t[  ^ trpro^Trgnf:  1 ibid. 

Cf.  also  the  objection  in  the  Buddhist  Karika. 

gqq^3fi7i  q^'ITfTr  I WATT  W*TT»T^^t?^ 

fxpr^:  KUT^UFfn^i:  11  This  is  the  typical  primordial 
arrano'ement,  and  variations  in  the  collocation 
of  atoms  and  molecules  as 

we  have  seen,  were  conceived  to  account  for 

the  variety  of  isomeric  modes  of  the  same  Bhuta, 
as  well  as  of  mono-Bhautic  and  poly-Bhautic 
compounds. 

The  molecular  arrangement  in  the  case  of 
bi-Bhautic  compounds  is  very  peculiar.  1 wo  sub- 
stances, say  Earth  and  Ap  water),  form  a quasi- 
compound, first,  and  each  substance  breaks  up 
into  atoms,  one  atom  of  Earth  comes  into  contact 
with  one  of  Ap.  But  the  two  do  not  form  a binary 
molecule.  Instead,  this  contact  of  heterogeneous 
atoms  leads  to  a curious  result.  The  atom  of  Earth 
combines  with  a neighbouring  atom  of  its  own  class, 
and  forms  a binary  molecule.  Simultaneously 
the  atom  of  Ap  combines  with  another  Ap-atom, 
and  forms  a binary  molecule.  Now  the  first  binarv 
molecule  links  on  to  the  atom  of  Ap,  and 
similarly  the  second  binary  molecule  links 
on  to  the  atom  of  Earth.  The  moment  after, 
the  two  binary  molecules  take  on  the  physico- 
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chemical  characters  of  Earth  and  Ap  respectively, 
and  simultaneously  with  the  assumption  of  these 
physico-chemical  characters,  the  binary  molecules 

enter  into  complex  contact  ( ).  In 

all  this  process,  work  is  done  only  in  the  first  in- 
stant, in  the  contact  of  an  atom  of  Earth  with  one 
of  Ap — the  resulting  contacts,  of  atom  with  binary 
molecule  and  of  the  binary  molecules  with  each 
other,  involve  no  further  expendition  of  Energy. 
Thus  we  get  a particle  holding  two  binary 
molecules  ( of  Earth  and  Ap  respectively  ) in  com- 
plex contact,  and  such  particles  continue  to  be 
formed.  In  this  way  the  particles  of  the  two 
substances  arrange  themselves,  and  the  peculiarity 
of  this  molecular  arrangement  explains  the  resul- 
ting mixed  or  compound  qualities  of  this  class  of 

quasi-compounds.  ( ( ^TTr:  ) 

^mT^r2Z707ifr:  I TToff ■ 

I I TTTf£wTv^T7;*rcff : ^T»T 

*T3cHtT<:t  ?rr«jf  ^r^T^TT^T  TTTf^- 
I fTfri 

^tn^rufTl:  flf^RpT  «1% 

^rETrT  \rfbrfT^7^t^T^C  TTrfT 

\ N 
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xrrf^sr  *rc**NfaTf»rHT  ^t«i  *t  i 

^r«rnfa  TTif^^fw  ( Pra^asta- 

pada-Bhashya,  1) 

The  whole  process  may  be  graphically  re- 
presented as  follows  : — 


E — an  atom  of  Earth.  Molecules  of  a bi- 

W = an  atom  of  water(Ap).  Bhautic  quasi-com- 

E , . , , pound graphic  for- 

a binary  molecule  r 70 

^ ~ of  Earth.  mula  of  complex 

yj  contact, 

a binary  molecule 
~ of  water  (ApT 

1 will  conclude  this  account  of  ancient  ( and 
mediaeval  ) Hindu  chemistry  with  a note  on  the 
conception  of  molecular  (atomic)  motion,  Paris- 
panda,  and  the  different  varieties  of  such  motion 
which  were  conceived  to  account  for  the  physical 
phenomena  of  sound,  light  and  heat.  Any  attempt 
to  differentiate  rigidly  between  Mechanics  and 
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Physics  on  the  one  hand  and  Chemistry  on  the 
other  at  this  primitive  stage  would  be  an  idle 
affectation.  My  paper  on  Hindu  Mechanics  and 

Physics  will  give  a detailed  exposition  in  a sepa- 
rate treatise. 

. Panspanda  Resolution  of  all  physical  action 
into  motion  : — 

Parispanda  sometimes  stands  for  motion  molar 
as  well  as  molecular,  but  more  often  for  the  subtile 
motion  of  atoms  or  molecules.  The  radical  mean- 
ing of  the  term  is  whirling  or  rotary  motion,  a 
circling  motion,  but  it  may  also  include  simple 
harmonic  motion  ( e.  g.  vibration).  All  action. 

operation,  work  ( f^r,  ) is  ultimately  traced 

to  this  form  of  subtile  motion  lodged  in  the  atoms 
or  in  the  matter-stuff.  The  Vedanta,  for  example, 

speaks  of  a cosmic  vibratory  motion  ( ^4^- 
- Sankara).  - Alcfoa,  in  the  Vedanta,  as 
ue  have  seen,  is  the  first  stadium  in  the  evolution 
of  Matter,  which  gives  off  Vayu,  which  gives  off 
Tejas,  and  so  on  ; but  A kava  (Ether)  itself  passes 
through  two  stages  before  the  emanation  of  the 
Sukshmabhuta  Vayu  : — (i)  the  motionless  ubiqui- 
tous primordial  matter-stuff  (answering  to  the 

Sahkhya  Bhutadi)  called  Purawam  kham  ( 'jTTnif  w); 
and  (2)  a subtile  integration,  the  pure  unquint- 
uplicated  Sukshmabhuta  called  Vayu  ram  Kham 
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■ ^ ) ( answering  to  the  Sankhya  Tanmatra 

stage).  It  is  this  subtile  A'ka.va,  in  its  Tanmatric 
integration,  i.  e.  in  the  derivative  form,  which  is 
subject  to  an  incessant  Parispanda.  The  gaseous 
stage  of  matter  ( the  Vedantic  Vayu  ) is  in- 
deed matter  in  a state  of  Parispandic  motion 

— .Sankara).  So  also  the  bio- 
motor and  sensori-motor  principles  apart  from  the 
directive  Intelligence  of  the  Self  (-RiTir^r  xrfc'wn^'T- 

rfJT 

JTTFsnr— Aahkara  ).  The  Sankhya  also  conceives 
this  Parispanda  to  characterise  every  process  and 
phenomenon  of  cosmic  evolution  ( q'j'Wr’  ?cf5fi<Er 

— \ achaspati,  Kaumudl  ).  Bliutas,  oro-a- 

msms,  mental  organs,  as  modes  of  Prakr/ti 
(considered  apart  from  the  Intelligence  of  Purusha) 
are  all  subject  to  this  Parispanda rg^T 

it  T^r^:  1 Tr^r-g-^^^TTf 
^ Tcf  | — \ achaspati  on  Karika  10). 

( >n  the  other  hand.  PrakWti  as  the  Avyakta.  the 
a-cosmic,  the  un-manifest  ground,  with  * resolution 

only  of  like  to  like  y js  devoid  of  all 

Parispandic  motion  ( qf^iira^HTTr 

fw,  WWTfq  | ibid,  on  Karika  10). 

I he  Ny  ay  a- Vaivesh  i k a finds  Parispanda  in  all 
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forms  of  matter,  except  Aitasa  which,  in  that 
system,  is  non-atomic  and  incapable  of  any  change 
or  activity  { fsrf^sfrzT  ).  But  all  atoms  from  those  oi 
Vayu  downwards,  are  in  incessant  motion.  The 
world  at  bottom  is  an  infinitude  of  continually 

whirling  ( or  vibratory  ) particles  ( 

Raghunatha  ; —compare 

also  Udayana-Kusumanjali,  Stavaka  V.— 
f%  I )•  All  physi- 

cal action  consists  in  motion.  The  Nyaya-Yai- 
seshika  rejects  force,  power,  operation  ( ) 

except  as  modes  of  motion.  Jayanta  indeed  states  . 
we  do  not  acknowledge  any  mysterious  power  or 
operation,  which  the  senses  do  not  and  cannot 
report  to  us.  But  this  denial  of  Force  ( 
and  of  unperceived  and  unperceivable  operation 
( ) is  put  forward  as  a philosophical 

( epistemological  and  metaphysical  ) proposition 
to  justify  the  Nyaya  analysis  of  the  causal  nexus 
into  mere  invariable  and  unconditional  antecedence 
among  phenomena  without  productive  power 

or  efficiency  ( 

Bhasha-Parichchheda).  It  is  not  of  course  intended 
to  question  the  existence  of  Parispanda,  which  is 
of  the  nature  of  motion,  and  which,  though  subtile 

and  therefore  infra-sensible  ( and 

not  ),  is  the  ultimate  form  of  all  physical 
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activity,  ircf  viffRit  -afTtn^:  I 

■atrxnr:  ^nrfrfw  w 1 <nsncT  wnjt- 

°\  •* 

^rTT  ^^"JT  I cZ?7inT- 

I Jayanta,  Nyaya-Manjari,  Ahnika  I ). 
The  effect  (no  less  than  the  action)  is,  in  all  cases  of 
material  causation,  the  resultant  of  the  combined 
motions  of  the  various  ( material  and  efficient  ) 

causes  involved  ( e.  g.  in  the  case  of  xn^-^ferr- 
TrE^^q-%  I ...-35IW  -afUTf?:  ^*T:  *?^2T  ^TTbZffi  | 

f^i  ?rf%  *ni2]m?T  I— Jayanta, 

Nyaya-manjari,  A^hnika  I ). 

But,  in  the  Nyay  a-\  arieshika,  though  all  action 
-of  mattei  on  matter  is  thus  resolved  into  motion, 
conscious  activity  is  sharply  distinguished  from  all 
forms  of  motion,  as  against  the  Sankhya-Vedanta, 
which,  as  we  have  seen,  considered  every  thing 
other  than  Intelligence,  the  Purusha  or  the  trans- 
cendental Self,  to  arise  in  the  course  of  cosmic 
Evolution,  and  therefore  to  be  subject  to  Parispan- 

dic  motion.  ( f^Tf^irrr  ozpq-nclr  vFT<gn^T:  1 

Trir^ 3Tf? ^ rff^i ?rra ttI 3!lf^ ; | — Quoted  in  Jay- 
anta^s  Nyaya-manjari,  A'hnika  IV). 

Santana,  i.e.  Gati-santana  ( including  wave 
motion  and  current  motion  or  convection  );  Kampa 
santana,  Spandana,  ( vibration  ) Charaka  notes 
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three  kinds  of  santanas,  serial  motions,  viz.,  those 
of  water,  sound  and  light  ( ^TwTfprlT5*,  and 

).  Chakrapa/zi  points  out  that  a wave  of 
sound  travels  more  rapidly  than  a wave  of  water, 
and  much  less  rapidly  than  a ray  of  light.  In 
Hindu  Mechanics,  a current  of  water  (downward 
flow,  ) is  conceived  to  consist  of  particles 

moving  in  an  uninterrupted  series  under  the  action 
of  gravity  and  fluidity  ( *3^  and  ).  A ray  of 

light  implies  the  rectilinear  propagation  of  indefini- 
tely minute  corpuscles,  in  all  directions,  with  in- 
conceivable velocity,  and  a sort  of  conical  disper- 
sion 

Udyotakara — Vachaspati ).  A wave  of  water  ( 

WTIf  ) implies  the  transmission  of  vibratory  motion 
in  the  water  particles.  (Cf.  Jayanta — 

Ahnika  It)  A wave  of  sound 
is  conceived  by  some  on  the  analogy  of  a wave 
of  water  ( ),  only  the  air-waves  ( cf. 

the  Mfma/zzsa  ) or  the  sound-waves  in  and  through 
the  vehicle  of  air- waves  (cf.  the  Nyaya-Vabreshika  ) 
travel  by  concentric  circles  not  in  one  but  in  all 
planes,  ( N.  B.  this  assumes  transverse  waves). 
Others  hold  that  the  air-waves  ( cf.  the  Vakya- 
padiya ) or  the  sound-and-air  waves  ( cf.  Udyo- 
takara ) are  propagated  by  the  transmission  of  the 
vibration  in  all  directions,  leading  to  conjunction 
and  disjunction  of  air-particles,  so  that  the  wave 
may  be  said  to  expand  by  alternate  concentric 
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spherical  layers  of  rarefaction  aand  codenstion 

(9^^  ( N.  B.  this  assumes  longitudinal  waves), 

( cl.  ■JTTsr^zr  fsfi^irnTjT: 

TTo^rfH-ar^  (kSavara-Bhashya  1-1-17) 

^f*T^T65T  fa  iTffal  fefaffTfa  wt^T^Tf^T  ufa 

^-TmRT:  ^JTft-HT»TpT  | — ibid. 

I-I“r3  )■  The  Vakya-padfya  describes  articulate 
sounds  (\  ar;/as)  and  indeed  all  sounds  (.vabdas  ) as 
only  forms  of  air  set  in  motion,  with  rarefaction  and 
condensation  ( ),  and  capable  of  variations 

o!  velocity  and  configuration  ( 77^’ 
gfwq^Tn  1 fT.^j  qiTrJirfTTsi^H  I ^f*qi?rTT 

f7TH^  Vakya-padfya,  ICWa 

I.  -Sloka  109  ) .vide  my  paper  on  Hindu  Mechanics 
and  Physics  ).  ( For  the  Hindu  doctrine  of  scientific 
Method,  vide  Appendix  ; for  certain  interesting 
recipes  of  chemical  technology,  vide  Addenda). 

1 had  intended  to  conclude  this  survey  of  Hind,, 


but  space  forbids,  and  th 


correction  of  this  method  ), 
be  reader  too,  1 fancv. 


The  Date  of 

Rasaratnasamuchchaya. 


While  the  present  volume  was  about  to  issue 
from  the  pres?,  Mr.  T.  G.  Kala,  Editor  of  the 
Marhatta  Journal  “Samalochaka”,  sent  us  a critical 
notice  of  R.  R.  S.  As  there  are  some  important 
historical  facts  brought  to  light  and  as  the  date  of 
this  work  arrived  at  from  quite  independent  sour- 
ces tallies  with  that  assigned  by  us  (Yol.  i.  Intro. 
LXXXIX),  we  make  no  apology  for  reproducing 
its  substance  in  a condensed  form. 

Charpazd  or  Charpazdnatha  of  the  Natha  school 
is  mentioned  in  the  R.  R.  S.,  (see  \ I,  58,  Poona 
edition  ),  as  also  king  Singhazza. 

The  Navanatha  Xaktisara,  a Marhatta  work  by 
Narahari  Mala,  gives  some  legendary  information 
about  this  Charpa/inatha  and  speaks  of  him  as  a 
contemporary  of  Matsyendranatha.  On  the  left  has 

been  given  the  geneology  of 
the  pupils  of  The 

last,  or  was  the 

celebrated  Marhatta  Saint  and 
author  of  a commentary  on 
the  called 

was  written  in  Aaka  1212, 
So  and  Charpazdnatha. 

lust  have  lived  at  the  beginning  of  the  thirteenth 

century  A.  D. 


' I 
„ I 
I 

fsreftRT* 

I 

i.e.,  a.  d.  1290. 
rm 


* See  the  concluding  portion  of  a Marhatta  work. 
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The  R.  R.  S.  which  mentions  the  Siddha  Char- 
pa^i  must  be  therefore  later  than  the  first  half  of 
the  thirteenth  century  A.  D. 


(A.D.  1069 

r-  1 , 

i 

I 

fWf*  ( A-  D 1 1 9 1 ) 

* ' I 

^HTqT5t(A.  D.  1191-210) 
fifsnir  II  (A.D.  1210- 1247) 


Among  the  Yadava 
kings  of  Devagiri  or  Dau- 
latabad,  there  were  two 
kings  by  the  name  of 
Singha«a.  Taking  the 
Singha;za  mentioned  by 
R.  R.  S.  to  be  the  second, 
we  are  required  to  place 
the  composition  of  the 


work  in  the  latter  half  of  the  13th  century.  On 
the  whole,  the  R.  R.  S,  may  be  safely  taken  to  be  a 
work  written  about  rjoo  A.  D. 


THE  WEIGHT  OF  AIR. 

( By  Principal  B.  N.  Seal ). 

Experiments  were  of  course  conducted  for 
purposes  of  chemical  operations  in  relation  to  the 
arts  and  manufactures,  e-g-,  metallurgy,  dyeing, phar- 
macy, perfumery,  cosmetics,  horticulture,  and  the 
making  of  glass  ( lenses  and  mirrors  of  various 
kinds  are  mentioned,  the  spherical,  oval  — UtT  and 
being  well-known  — Pliny  indeed  mentions 
that  the  best  glass  ever  made  was  Indian  o-lass  ) 
But  of  Experiment  as  a Scientific  method  of  Proof 
or  Discovery,  the  instances  are  rare.  I may  note  one 
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interesting  example  in  Udayana’s  Kira/zavah, 
relating  to  the  weight  of  air.  Udayana  argues 
that  air  must  be  a distinct  and  independent  Bhuta, 
for  if  air  were  made  of  the  Earth-Bhuta,  it  would 
have  weight,  and  it  has  none.  To  prove  the 
absence  of  weight,  he  refers  to  an  experiment. 
A small  bladder  made  of  a thin  membrane,  tailed 
with  air,  will  not  cause  a greater  descent  in  the 
scale  than  the  same  bladder  weighed  empty.  Hence 
the  air  possesses  no  weight.  Then  Udayana  makes 
an  interesting  statement.  It  may  be  objected,  he 
says  by  one  who  accepts  the  weight  ot  air — that 
this  argument  is  inconclusive.  For  a counter- 

o 

experiment  may  be  suggested.  The  balloon  filled 
with  smoke  (or  gas,  rises  in  the  air,  whereas 

air-filled  balloon  comes  down.  This  would  go  to 
show  that  air  has  weight.  Udayana  replies  that 
this  would  only  show  that  both  smoke  ( gas,  ) 
and  air  have  no  weight.  The  Hindus  appear  to 
have  been  ignorant  of  the  principle  of  Archimedes, 
at  least  as  applied  to  gases.  Vallabhacharyya  in 
the  Lilavati  speaks  of  a peculiar  resistance  to 
sinking  (or  gravity)  exercised  by  water,  which 
explains  the  tendency  in  certain  objects  to  float 
or  to  come  up  to  the  surface  of  the  water  but  the 
description  shows  that  he  had  no  clear  ideas  on 
the  subject.  Cf.  Udayana,  Kiraz/avali,  | 

Cf.  also  Vallabhacharyya,  Lflavatf. 


APPENDIX 


On  the  Scientific  Method  of  the  Hindus. 

( By  Principal  Brajendranath  Seal.  ) 

The  Doctrine  of  Scientific  Method  : — A 
study  of  the  Hindu  Methodology  of  Science  is 
absolutely  essential  to  a right  understanding  of 
Hindu  positive  Science,  its  strength  and  its  weak- 
ness, its  range  and  its  limitations.  Apart  from 
this  rigorous  Scientific  Method,  Hindu  Chemistry, 
such  as  it  is,  would  be  all  practical  recipe,  or  all 
unverified  speculation.  This,  however,  would  be  a 
very  inadequate  and  indeed  erroneous  view  of  this 
early  achievement  of  the  human  mind.  That  the 
whole  movement  was  genuinely  and  positively 
scientific,  though  arrested  at  an  early  stage, 
will  appear  from  the  following  brief  synopsis  of 
the  Hindu  Methodology  of  Science. 

Criterion  or  Test  of  Truth  The  ultimate 
Criterion  of  Truth  is  found  not  in  mere  cognitive 
presentation,  but  in  the  correspondence  between 
the  cognitive  and  the  practical  activity  of  the  self, 
which  together  are  supposed  to  form  the  circuit 
of  consciousness.  That  knowledge  is  valid  which 
prompts  an  activity  ending  in  fruition.  (Cf.  the 
distinction  between  and  fas*=rTf?^i*T  i Also, 

impu  — Vatsy  ay  ana) . 
15 
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1 ruth  is  not  self-evidence,  not  the  agreement  bet- 
ween ideas,  nor  the  agreement  of  the  idea  with 
the  reality  beyond,  for  this  cannot  be  attained 
direct,  but  the  harmony  of  experience  ( ', 

which  is  implied  when  the  volitional  reaction,  that 
is  prompted  by  a cognition  and  that  completes 
the  circuit  of  consciousness,  meets  with  fruition, 
/.  e.j  realises  its  immediate  end  ( cf.  Sriharsha, 
Khandana  Khanda  Khadya  on  the  relation  of 
to  ).  This  is  the  material  aspect  of  Truth. 

The  formal  aspect  is  given  in  a principle  which 
governs  all  presentations  in  consciousness,  and 
which  combines  the  three  moments  of  Identitv, 
non-Contradiction  and  Excluded  Middle  in  every 
individual  cognitive  operation  [ erg 
(identity)  (non-contradiction) 

vcrhtwtt  ^ ( excluded  middle  ) or-fiRtunr 

oqrqrc; — Jayanta,  Nyaya-Manjari,  ]. 

Perception  : — The  conditions  of  perception, 
and  its  range  and  limits,  were  carefully  studied. 
The  minima  sensibile  ( c.g.,  the  minimum  visibile, 
the  Trasarenu,  the  just  perceptible  mote  in  the 
slanting  sunbeam),  the  infra-sensible  (^gs^q 
sometimes  termed  ^cfff^q),  the  obscured  ( c.g., 

a meteor  in  the  mid-day  blaze  ),  and  the  potential 
(^ig^ffn),  are  distinguished  ; but  finer  instruments 
of  measurement  were  wanting,  and  this  was  a 
principal  cause  of  arrested  progress.  It  may  be 
noted  that  the  measurement  of  the  relative  pitch  of 
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musical  tones  was  remarkably  accurate  and  original 
( vide  my  Paper  on  Hindu  Mechanics  and  Physics  ). 

Observation  — Vachaspati  and  Udayana): — 

The  entire  apparatus  of  scientific  method  proceeded 
on  the  basis  of  observed  instances  carefully  analysed 
and  sifted.  This  was  the  source  of  the  physico-chemi- 
cal theories  and  classifications,  but  in  Anatomy,  the 
Hindus  went  one  step  further  ; they  practised  dis- 
section on  dead  bodies  for  purposes  of  demonstra- 
tion. Ingenious  directions  are  given,  e.g.,  the  body 
must  be  first  disembowelled  and  wrapped  round 
with  the  kusa  and  other  grasses,  then  kept  immersed 
in  still  water  for  seven  days,  after  which  the  medical 
student  should  proceed  to  remove  the  layers  of  the 
skin  with  a carefully  prepared  brush  made  of  the 
fresh  elastic  fibres  of  green  bamboos ; — which 
will  enable  the  tissues,  vessels  and  ducts  to  be 
observed.  Post-mortem  operations  as  well  as 
major  operations  in  obstetric  surgery  ( the  ex- 
traction of  the  foetus,  etc.)  were  availed  of 
for  embryological  observations  {e.  g.,  it  is  stated  as 
a result  of  observation  that  the  rudiments  of  the 
head  and  the  limbs  begin  to  appear  in  the  foetus 
in  the  third  month,  and  are  developed  in  the  fourth  ; 
the  bones,  ligaments,  nails,  hair,  etc.  becoming  dis- 
tinct in  the  sixth  ); — and  also  embryological  theories, 
e.  g.,  the  indication  of  sexual  character  in  the  se- 
-cond  month  by  the  shape  of  the  foetus,  the  shape 
of  a round  joint  indicating  the  male  sex,  and  an 
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elongated  shape  as  of  a muscle  the  female  sex 
(cl.  Charaka,  Sutrasthana,  Chap.  IV, — fg<qk 

f'-«?  kagsfo  | ag  ,3»T:  fq«^:  q*n*;  kaft 

, v* 

i Chakrapani  notes  : ^«r:  i fq*n'i  jq  ana  gnu  i 

kak  ^1^r*bHk*?n«fiUj  i arr  ^t?rfiF  loc.  cit.  ).  In 

Phonetics  (as  in  the  Pratisakhyas,  circa  600  B.  C.), 
in  Descriptive  and  Analytical  Grammar  (as  in 
Panini  ),  and  in  some  important  respects  in  Com- 
parative Grammar  ( as  in  Chanda’s  and  Hema- 
chandra’s  Grammars  of  the  Prakrita  Dialects),  the 
observation  was  precise,  minute  and  thoroughlv 
scientific.  This  was  also  the  case  in  Materia  Medica, 
and  in  1 herapeutics,  especially  the  svmptomologv 
of  diseases.  In  Meteorology,  the  Hindus  used  the 
rain-guage  in  their  weather  forecasts  for  the  year, 
made  careful  observations  of  the  different  kinds 
of  clouds  and  other  atmospheric  phenomena 
(e.  g.,  they  give  the  heights  of  the  clouds,  the  dis- 
tance from  which  lightning  is  ordinarily  visible, 
or  the  thunder  is  heard,  the  area  of  disturbance 
of  different  earth-quakes,  the  height  to  which 
the  terrestrial  atmosphere  extends,  etc.,  vide 
Varahamihira,  Sffpati,  and  the  authorities  quoted  by 
Utpala).  In  Astronomy,  the  observation  was, 
generally  speaking,  very  defective  as  in  the  deter- 
mination of  the  solar  and  the  planetary  elements, 
and  tin's  was  probably  due  to  the  lack  of  practical 
interest,  but  the  determination  of  the  lunar  con- 
stants entering  into  the  calculation  of  lunar  periods 
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and  eclipses,  matters  in  which  the  Hindus  had  a 
practical  ceremonial  interest, reached  a remarkable 
degree  of  approximation  (much  above  Graeco- Arab 
computations)  to  the  figures  in  Laplace’s  Tables, 
which  can  only  be  explained  by  the  circumstance 
that  in  the  case  of  these  constants  the  Hindus 
•carried  out  for  more  than  a thousand  years  a 
systematic  process  of  verification  and  correction 
by  comparison  of  the  computed  with  the  observed 
results  ( like  the  navigator’s  correction  of  the 
course  of  the  ship  at  sea  ),  a process  which  was 
termed  ijprfrmw.  In  Zoology,  the  enumeration 
of  the  species  of  Vermes,  Insecta,  Reptilia, 
Batrachia,  Aves,  etc.,  makes  a fair  beginning,  but 
the  classification  proceeds  on  external  characters 
and  habits  of  life,  and  not  on  an  anatomical  basis. 
In  Botany,  the  observation  was  mainly  in  the 
interests  of  Materia  Medica,  and  the  classification 
was  as  superficial  as  possible.  ( Vide  my  paper  on 
the  Hindu  Classification  of  Plants  and  Animals). 

Experiments  : — Experiments  were  of  course 
conducted  for  purposes  of  chemical  operations  in 
relation  to  the  arts  and  manufactures,  e.  g.,  Metal- 
lurgy, Pharmacy,  Dyeing,  Perfumery  and  Cosmetics, 
Horticulture,  the  making  and  polishing  of  glass 
(lenses  and  mirrors  of  various  kinds  are  men- 
tioned, the  spherical  and  oval  and  being 

well-known — Pliny  indeed  mentions  that  the 

.best  glass  ever  made  was  Indian  glass).  And  the 
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results  ol  such  experiments  were  freely  drawn 
upon  for  building  up  scientific  hypotheses  and 
generalisations.  But  of  experiment  as  an  in- 
dependent method  of  proof  or  discovery,  the  ins- 
tances recorded  in  books  are  rare.  I may  note  one 
interesting  example  in  Udayana’s  Kiranavali,. 
relating  to  the  weight  of  air.  Udayana  argues  that 
air  must  be  a distinct  and  independent  Bhuta, 
for  if  air  were  a form  of  the  Earth-Bhuta,  it 
would  have  weight,  and  it  has  none.  To  prove 
the  absence  of  weight,  he  refers  to  an  experiment. 
A small  bladder  made  of  a thin  membrane,, 
filled  with  air,  will  not  cause  a greater  descent 
in  the  scale  than  the  same  bladder  weighed 
empty.  Hence  the  air  possesses  no  weight.  Then 
Udayana  makes  an  interesting  statement.  It  may 
be  objected,  he  says,  by  one  who  accepts  the 
weight  of  air — that  this  argument  is  inconclusive. 
For  a counter-experiment  may  be  suggested.  The 
balloon  filled  with  smoke  (or  gas,  y-n)  rises  in  the- 
air,  whereas  the  air-filled  balloon  comes  down. 
This  would  go  to  show  that  air  has  weight.  Uda- 
yana replies  that  this  would  only  show  that  both 
smoke  ( or  gas,  *ur  ) and  air  have  no  weight.  The 
Hindus  appear  to  have  been  ignorant  of  the  prin- 
ciple of  Archimedes.  Vallabhacharyya  in  the 
Lilavatf,  it  is  true,  speaks  of  a peculiar  resistance 
to  sinking  ( or  gravity ) exercised  by  water,  which 
explains  the  tendency  in  certain  objects  to  float 
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or  to  come  up  to  the  surface  of  the  water,  but 
the  description  shows  that  he  had  no  clear  ideas 
on  the  subject.] 

Mathuran&tha,  again,  states  that  the  determina- 
tion of  the  degree  of  purity  ( the  carat ) of  gold  by 
rubbing  against  the  assaying  stone  and  observing 
the  character  of  the  yellowish  streak  against  the 
black  smooth  background,  is  only  an  indirect  means 
of  ascertaining  weight  lit.  specific  gravity) 

— which  seems  to  suggest  that  there  was  a more 
direct  means  of  arriving  at  the  latter.  Probably 
this  refers  to  the  common  Indian  method  of 
comparing  the  lengths  of  wires  of  uniform  thickness 
that  can  be  formed  by  drawing  different  pieces 
of  gold  of  equal  weight  through  the  same 
diamond  bore.  I think  it  may  be  regarded  as  fairly 
certain  that  the  Hindus  were  ignorant  of  Archi- 
medes’s discovery,  an  ignorance  which,  at  any 
rate,  they  could  not  have  well  borrowed  from 
the  Greeks,  no  more  than  they  could  have  thus 
borrowed  their  knowledge  of  things  unknown  to  the 
Greeks  themselves.  [Cf.  Udayana,  Kiranavali  : — 

qighr^q^up  far  ^ ( qiTt:  ) paHfi  1 ^ ^ 

qwjftasj  1 

cFufq  i — cf.  Vallabha- 

charyya,  Lilavati — g^mjaiSsfq  qTqT<nT*ngq*?fcig 

^^tgqfcu  ^i«rsfq  qg^gq^-fag^fr  vifq<9chfa  t 
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if  I 3fSfTiftiHTif  Sf^jif  vfjTqi  qcfifnfff5(*f  ^*fj5Sif  qcf^ 
SfifCT  5f1iT«f  qcfJfqfaqjqqqflifjirj  | fr^gqj^q  Jf^cfig 

Hfu^if^] — cl.  Mathuninatha,  on  Gan- 

gesa  s 1 attvachintamani — sw  ( ) *f 

qtflfRT  ^^£<^qj«q5Iffic=Wq  ^ , 

fallacies  ol  Observation — Mal-observation  and 
Non-observation  : — These  were  carefully  studied  in 
1 elation  to  enors  ot  observation,  and  Hallucina- 
tion (hjt,  ^RTq),— which  wereascribed  to  three 

causes  : — (a)  Dosha,  ?tq,  defect  of  sense  organ,  as  of 
the  eye  in  jaundice,  or  ol  the  skin  in  certain  forms  of 
leprosy  ( leading  to  tactile  insensibility,  cf.  Susruta ), 
or  defect  of  necessary  stimulus,  rgytoo  faint  light, 
or  undue  distance  or  nearness,  in  vision ; (/A 

Sampravoga,  sHrqtjr,  presentation  of  a part  or  an 
aspect  instead  of  the  whole  ; and  (c)  Sanskara, 
the  disturbing  influence  ot  mental  predisposition, 
c.g.  expectation,  memory,  habit,  prejudice,  etc. 

I he  Doctrine  of  Inference: — Anumana  ( Infer- 
ence) is  the  process  ol  ascertaining,  not  by  percep- 
tion or  direct  observation,  but  through  the  instru- 
mentality or  medium  of  a mark,  that  a thing  pos- 
sesses a certain  character.  Inference  is  therefore 
based  on  the  establishment  of  an  invariable  con- 
comitance (Vyapti,  sofa)  between  the  mark, 
and  the  character  inferred.  The  Hindu  Inference 
(Anumana)  is  therefore  neither  merely  formal  nor 
merely  material,  but  a combined  Formal-Material 
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Deductive-Inductive  Process.  It  is  neither  the 
Aristotelian  Syllogism  (Formal-Deductive  Process), 
nor  Mill’s  Induction  ( Material-Inductive  Process  , 
but  the  real  inference  which  must  combine  formal 
validity  with  material  truth,  inductive  generali- 
sation with  deductive  particularisation. 

An  inference  admits  of  a rigorous  formal  state- 
ment,— in  the  shape  ol  live  propositions,  for  dialec- 
tical purposes  ( i.e.  in  demonstrating  to  others  ), — 
or  ot  three  propositions  when  the  inference  is  for 
oneself  ( *n*ng*m  ) (1)  the  probandum,  the 
statement  ot  the  proposition  to  be  established 
( eg.,  yonder  mountain  is 

fiery  (say,  an  active  volcano)  ; (2)  the  reason,  the 
ascription  of  the  mark  ( fg,  f<*npsstq%jr  3 — e.g.,  for 
it  smokes;  (3)  now,  the  general  proposition, 
stating  the  invariable  concomitance  which  is  the 
ground  of  the  inference, — clenched  by  an  exam- 
ple bringing  home  the  responsibility  of  the  rea- 
sonei  to  establish  a real  relation,  eg.,  whatever 
smokes  is  fiei\ , as  an  oven  ; ( next, 

the  application,  the  ascertainment  of  the  existence 
ol  the  mark  in  the  present  case  ( gq«g)  eg., 

) ondei  mountain  smokes  ; — (5)  finally,  the  conclu- 
sion, the  probandum  proved  ( Ftjdtjt  ),  eg.,  yonder 
mountain  is  tierv. 

1.  Yonder  mountain  is  fiery. 

2.  For  it  smokes. 

3.  Whatever  smokes  is  fiery,  as  an  oven. 
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4.  Yonder  mountain  does  smoke. 

5.  Therefore,  yonder  mountain  is  fiery. 

For  inference  for  oneself,  only  the  first  three  or 
the  last  three  propositions,  are  held  to  be  suffi- 
cient. 

The  Hindu  Anumana,  it  will  be  seen,  anticipates 
J.  S.  Mill’s  analysis  of  the  syllogism  as  a material 
inference,  but  is  more  comprehensive  ; — for  the 
Hindu  Udaharana,  the  third  or  general  proposition 
with  an  example,  combines  and  harmonises  Mill’s 
view  of  the  major  premise  as  a brief  memorandum 
of  like  instances  already  observed,  fortified  by 
a recommendation  to  extend  its  application  to 
unobserved  cases,  with  the  Aristotelian  view  of  it 
as  a universal  proposition  which  is  the  formal 
ground  of  the  inference.  This  Formal-Material 
Deductive- Inductive  process  thus  turns  on  one 
thing — the  establishment  of  the  invariable  con- 
comitance  ( sstth  ) between  the  mark  and  the 
character  inferred, — -in  other  words,  an  inductive 
generalisation.  The  question  is — -what  is  our 
warrant  for  taking  the  leap  from  the  observed  to 
unobserved  cases  ? Under  what  conditions  are 
we  justified  to  assert  a Universal  Real  Proposition 
on  the  basis  of  our  necessarily  limited  observation  ? 

The  Charvaka  view  Among  the  Charvakas 
there  were  two  classes,  the  cruder  school  of  mate- 
rialists who  accepted  perception  ( ) as  a valid 

source  of  knowledge,  as  well  as  the  reality  ot 
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Natural  Law  and  the  finer  school  of  sceptics, 

who  impugned  all  kinds  of  knowledge,  immediate  as 
well  as  mediate,  and  all  evidence,  Perception  as 
well  as  Inference,  vide  Jayanta’s  reference  in  the 
Xyaya-Manjari  to  ; also 

ajnajiti^' — A'hnika  I,  Manjari. 
the  Charvakas  hold  that  the  principle  of 
causality,  which  the  Buddhists  assume  to  be  a 
ground  of  an  induction  (sufa,1  is  itself  an  induction 
a case  of  Vyapti ),  which  amounts  to  reasoning 
in  a circle  ) ; that  every  inference  is  based  on 
an  unconditional  invariable  concomitance  which 
itself  must  be  inferred,  as  universal  propositions 
cannot  be  established  by  our  limited  perceptions,, 
and  thus  there  is  a regressus  ad  infinitum  ( ^ infer 
) ; and  that  the  nexus  between  cause- 
and  effect,  or  between  the  sign  and  the  thing 
signified  ( e.g.,  smoke  and  fire  ) is  only  a mental 
step  or  subjective  association  based  on  former 
perception,  a mental  step  which  by  accident  is 
found  justified  by  the  result  in  a number  of  cases. 

The  Buddhists — their  Analysis  and  Vindication 
of  Inference  : — The  Buddhists,  however,  take  their 
stand  on  the  principle  of  the  Uniformity  of  Nature 
( wf?iw,  Nvaya-Vindu).  This  uni- 

formity, for  scientific  purposes,  has  to  be  divided 
into  two  different  relations, — (1)  the  uniformity  of 
succession  in  the  relation  of  cause  and  effect,  c.g., 
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oi  smoke  to  fire  a^qfrr,  Xyaya-Vindu)  ; 

(2)  the  uniformity  ol  co  existence  ( in  the  form  of 
co-inherence  in  the  same  substrate)  in  the  relation 
of  genus  and  species,  e.g.,  the  relation  of  invariable 
■concomitance  expressed  in  the  proposition, — all 
Sinsapas  are  trees,— which  is  not  a relation  of 
•causality,  but  of  co-existence  or  co-inherence  in  the 
same  substrate  (i.e.,  the  co-inherence  of  the  generic 
qualities  of  a tree  with  the  specific  characters  of 
a Sisu  tree,  in  this  particular  individual  before  me,  a 
Sisu  tree  ), — a relation  which  may  be  termed  essen- 
tial identity  ( — Xyaya-Vindu  ).  To 

these  two,  the  Buddhists  add  a third  ground  of 
inference,  non-perception  of  the  perceptible 
tyjjqsifer,  eagigqijifaj),  which  is  employed  in  inferring 
the  absence  ( ) of  a thing  from  the  non-per 

ception  of  something  else.  In  all  cases  of  inference 
based  on  the  Uniformity  of  Xature,  the  relation  is 
that  of  inseperableness  or  non-disjunction  between 
the  mark  and  the  character  inferred.  The  question 
is— how  is  this  inseparableness  ( *sif3*uvn<?  ) ascer- 
tained, and  what  is  the  warrant  of  our  belief  in 
it,  in  these  cases  ? 

Ascertainment  of  Inseparableness  or  Xon-dis- 
junction  : Buddhist  Account  : — First  take  the  case 
of  causation.  The  cause  is  the  invariable  antecedent 
of  the  effect.  What  is  meant  is  that  the  specific 
effect  (with  all  the  distinctive  and  relevant  accom- 
paniments, ) is  invariably  preceded  by  a 
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specific  cause  ( ).  it  is  not  that  clouds 

always  lead  to  rain,  or  that  floods  in  the  river 
valley  always  imply  rain  in  the  hills  higher  up. 
But  this  particular  conjunction  of  antecedent 
circumstances  ( c.g.  the  appearance  of  a particular 
kind  of  clouds  accompanied  with  flashes  of  light- 
ning, the  roll  of  thunder  and  flights  of  Valakas. — 
driven  by  the  wind  from  a particular  quarter  of 
the  horizon,  and  ascending  in  black  masses,  etc.) 
is  as  a rule  the  precursor  of  a particular  assemblage 
of  rain  effects  ( rain  with  particular  accompani- 
ments). Again,  this  particular  kind  of  flood  (over- 
flowing of  the  river  banks  accompanied  with  muddy 
discoloration  of  the  water,  rapid  currents,  the 
bearing  down  of  tree  trunks,  etc.)  is  always  preceded 
by  rain  in  the  hills  higher  up  ( though,  no  doubt, 

olhei  cases  of  floods  in  a river  may  be  due  to  a 
bieach  in  an  embankment  or  the  melting  of  the 
snows).  In  other  words,  the  Buddhists  ( and  the 
eailiei  Xyaya  Schools  ) avoid  the  difficulty  arising 
1 1 om  the  plurality  of  causes  by  taking  into  con- 
sidei  ation  the  accompanying  phenomena,  which, 
it  pioperly  marked,  would  always  point  to  a 
specific  cause  of  a specific  effect. 

I quote  Xyaya  authorities,  but  this  device  to 
ob\  iate  the  plurality  of  causes  is  common  to  the 
eail\  Xyaya  and  the  Buddhistic  systems. 

ffg'Twsu  ^isngju^  i <*nn 
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qqiJT:  I srfeflTj;  *mi: 

^fcT  gfci  l 

aiqqr!  ( qu^f*  qu^umgffiqH  ) — a?r?**T — 

gfa  ^hnn  oqrafefraaW^fa  1 ( Udyotakara, 
Chap  I.  ATmikai,  Sutra  5).  Vachaspati  puts  this 
clearly: — q^fq  ^h^*u<?  quarfaqi^  <wfq  ai?ai 

?f  tier  fsrg^sr  qftmr  vrfqasjH  1 >f*T*usmfq  qffr  • 

*ifit  sqfaq^tftfa  *r  wfrfqfrqt  *r*rqft  «ta  i In  other  words, 

a single  condition  called  a cause  is  not  invariably 
succeeded  by  the  effect,  nor  does  the  effect 
phenomenon  in  general  point  to  any  particular 
cause  as  antecedent,  for  there  may  be  a plurality  of 
causes  of  a general  effect.  The  skilful  observer 
will  therefore  select  the  full  complement  of 
causal  conditions,  which  is  invariably  succeeded  by 
the  effect, — and  also  the  specific  effect  (e.g.,  wfasta) 
which  points  to  a specific  causal  antecedent. 
Compare  also  Jay  ant  a : — we  infer  an  effect  from  a 
specific  assemblage  of  causes— *r  ^ qmwnna  w 

*u?t  1 ^ *k<o  1 ^ =q 

quT<ufaanff  1 

^liTWTqqW  =|q5Rg»TT*T^l  I *T 

wffcu:  1 Similarly  we  infer  a specific  cause  from 
. a specific  assemblage  of  effects  : — 5iqqf?fa  m 
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am  «r^ufqr  ifeftfa  1 

|d  1 uti 

^N  **  >J 

?Vt  ^fcT  umfq  g^m  — 
w*ng'wnfts?i  fq$q  *fr  «r  qaafci  i 
*Tigm*lw  ^tqTs % qJrgi^af«^if?T!j:  11 

( Nyaya-Manjari,  Ahnika  2,  on  Gotama  Sutra 
5,  A hnika  1,  Chap  I. ) 

A specific  assemblage  of  causes,  therefore,  has 
only  one  specific  assemblage  of  effects,  and  vice 
versa.  Of  course,  the  observer  is  to  find  out  the 
essential  or  relevant  features  (as  distinguished  from 
the  irrelevant  ones  ) which,  being  included,  will 
enable  him  to  specify  the  particular  cause  of  the 
particular  effect. 

Now  this  being  premised  to  be  the  exact  mean- 
ing of  the  inseparableness  or  non-disjunction  in  the 
case  of  cause  and  effect,  we  come  to  the  question 
with  which  we  started— how  is  this  relation  to  be 
ascertained  or  established  between  two  phenomena 
or  assemblages  of  phenomena  ? Obviously,  mere 
observation  of  their  agreement  in  presence  ( ) 

and  their  agreement  in  absence  ( sgfurqf  ) is  no  help 
in  the  matter.  Take  a concrete  example.  The 
ass  is  customarily  employed  to  bring  the  fuel  with 
which  fire  is  lighted.  In  a hundred  cases  you  have 
observed  the  ass  among  the  antecedents  of  smoke. 
In  a hundred  cases  you  may  have  observed  that 
when  there  is  no  ass,  there  is  no  smoke.  This  is  no 
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warrant  ior  concluding  a relation  of  cause  and  effect 
between  an  ass  and  smoke.  It  may  be  that  you 
happen  to  have  never  observed  smoke  without  an 
antecedent  ass,  or  an  ass  without  smoke  following. 
Even  this  is  of  no  avail.  It  is  not  agreement 
(unbroken  and  uniform  though  it  be)  in  presence, 
or  in  absence,  or  in  both,  that  can  settle  the  matter. 
There  is  one  and  only  one  way  of  ascertaining  the 
causal  relation.  Suppose  A with  certain  accom- 
paniments is  found  to  precede  B immediately.  Xow 
if  A disappearing,  B disappears,  even  though  all 
other  antecedents  remain  and  there  is  no  other 
change  in  the  case,  then  and  then  only  can  the 
causal  relation  be  ascertained.  It  is  not  a mere 
table  of  positive  instances  or  negative  instances 
( *r  «TifT  ) ; — it  is  this  method  which  we 

may  term  the  Method  of  Subtraction  (the  Method 
of  Difference  in  its  negative  aspect)  that  is  the  only 
exact  and  rigorous  scientific  Method.  Such  was 
the  statement  of  the  earlier  Buddhists  fcf.  Udyota- 
kara's  and  Yachaspati’s  report  of  the  Buddhist 
Doctrine  of  Inference — s f%  i 

cT*m  cll?l?H3cl5?!Nqfafa^5T:  qq  I 331? 

i *r  ?s3*u<t 

— a Buddhist  Karika  quoted  in  Yachaspati,  Udayana, 
Snharsha,  Madhava,  etc.) — 

flfcT  *lfq  c|^s«f  g *1  I 

si  i...(  qq  cn^wj^fq  faqsj^  qn*q? 
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mruptaqrin  fW  Cl |...<l«n<T  qfcT3ft{T 

*rr*ra:  i— Vacliaspati,  Tatparyyatika,  Chap  I,  A'hnika 
1,  Sutra  5,  — snfaq^qiq; ) 

But  the  canon  in  this  form  is  not  sufficiently 
safe-guarded  against  possible  abuse.  Two  points 
have  to  be  emphasised  (1)  It  must  be  carefully 
observed  that  no  other  condition  is  changed,  (2) 
that  the  appearance  and  disappearance  of  A must 
immediately  precede  the  appearance  and  disappear- 
ance of  B.  The  definition  of  a cause  is  based 
on  two  fundamental  characters,  (1)  the  uncondi- 
tional invariableness  of  the  antecedence,  and  (2)  the 
immediateness  of  the  antecedence.  The  canon  of 
the  Method  of  Difference  must  therefore  be  stated 
in  such  a torm  as  to  emphasise  each  of  these  aspects 
And  one  main  difficulty  in  the  practical  applica- 
tion of  the  canon  is  that  along,  with  the  introduc- 
tion 01  sublation  ol  an  antecedent,  some  other 
phenomenon  may  be  introduced  or  sublated 
unobserved.  As  a safe-guard  against  this  radical 
vitiation  ot  the  Method,  the  later  Buddhists  for- 
mulated the  canon  of  a modified  Method,  termed  the 
Panchakarani,  a Joint  Method  ol  Difference,  which 
combines  the  positive  and  the  negative  Methods 
of  Difference  ( the  Method  of  Addition  and  the 
Method  of  Subtraction)  in  a series  of  five  steps, 
and  which  equally  emphasises  the  unconditionalitv 
and  the  immediateness  of  the  antecedence  as  es- 
sential moments  of  the  causal  relation.  This  is 
16 
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neither  agreement  in  presence,  nor  agreement  in 
presence  as  well  as  absence  (the  foundation  of 
J.  S.  Mill’s  Joint  Method  of  Agreement),  but  the 
Joint  Method  of  Difference.  The  Panchakarani 
runs  thus  : — 

The  following  changes  being  observed,  every- 
thing else  remaining  constant,  the  relation  of  cause 
and  effect  is  rigorously  established  : — 

First  step — The  'cause’  and  the  ‘effect’  pheno- 
mena are  both  unperceived. 

Second  step — Then  the  ‘cause’  phenomenon  is 
perceived. 

Third  step — Then  in  immediate  succession,  the 
‘effect’  phenomenon  is  perceived. 

Fourth  step — Then  the  ‘cause’  phenomenon 
is  sublated  or  disappears. 

Fifth  step — Then  in  immediate  succession,  the 
‘effect’  phenomenon  disappears. 

Throughout,  of  course,  it  is  assumed  that  the 
other  circumstances  remain  the  same  ( at  least  the 
relevant  or  material  circumstances  ). 

This  Panchakarani,  the  Joint  Method  of 
Difference,  has  some  advantages  over  J.  S. 
Mill’s  Method  of  Difference,  or  what  is  iden- 
tical therewith,  the  earlier  Buddhist  Method  ; 
and  the  form  of  the  canon  bringing  out  in 
prominent  relief  the  unconditionality  and  the 
immediateness  of  the  antecedence,  is  as  superior 
from  a theoretical  point  of  view  to  J.  S.  Mill’s  canon, 
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and  is  as  much  more  consonant  than  the  latter  to 
the  practice  of  every  experimenter,  as  the  Hindu 
analysis  of  Anumana  as  a Formal-Material  Deduc- 
tive-Inductive Inference  is  more  comprehensive 
and  more  scientific  than  Aristotle’s  or  Mill’s  ana- 
lysis of  the  Syllogism  (or  Mediate  Inference'. 

But  even  the  Panchakarani  is  no  sufficient 
answer  to  the  question  with  which  we  started. 
The  Panchakarani  is  only  a method  ; it  shows 
only  how  in  a particular  case  the  relation  of  cause 
and  effect  is  to  be  established  ( wfrH  *03^19). 
But  we  want  more  than  this — we  require  a warrant 
for  the  process.  The  Buddhists  therefore  supply 
the  following  proof  of  the  Method  : — Doubt  is 
legitimate,  but  there  is  a limit  to  doubt.  When 
doubt  lands  you  in  a contradiction  of  a fundamental 
ground  of  practice,  and  would  thus  annul  all 
practical  exercise  of  the  will,  the  doubt  must 
cease  ; else  the  doubt  would  be  suicidal  or  sophis- 
tical. In  this  particular  case,  when  the  Pancha- 
karani is  satisfied,  the  antecedent  in  question  must 
be  the  cause,  tor  there  is  no  other  antecedent  to 
serve  as  cause  ; the  proof  is  indirect  but  rigid.  If 
this  be  not  the  cause,  there  is  no  cause  of  the 
phenomenon.  It  was  not,  and  it  begins  to  be, 
without  a cause  ; which  would  be  a contradiction 
of  the  rational  ground  of  all  practice,  for  all  voli- 
tional activity  proceeds  by  implication  on  the 
principle  of  causality.  If  things  could  happen 
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without  a cause,  all  our  motives  to  action  would 
be  baffled.  The  link  between  a presentation  and 
the  instinctive  volitional  reaction  would  snap,  and 
the  circuit  of  consciousness  would  be  left  in- 
complete. In  fact,  the  Buddhists  go  further  ; the)' 
hold  causal  efficiency  to  be  of  the 

essence  of  empirical  ( relative  ) Reality.  The 
proof  of  the  Joint  Method  of  Difference,  then,  lies 
in  a strict  application  of  the  principle  of  causality 
in  its  negative  form  (viz.,  there  can  be  no  pheno- 
menon without  a cause)  and  the  truth  of  this  last  is 
guaranteed  by  the  same  ultimate  criterion  of  em- 
pirical ( relative)  Reality  as  the  truth  of  Perception 
itself,  viz.,  the  correspondence  between  the 
rational  and  the  practical  activity  of  the  self. 

But  invariable  concomitance  (or  non-disjunc- 
tion),  the  Buddhists  argue,  has  another  form,  c.g., 
the  relation  of  the  genus  to  the  species.  We  may 
have  perceived  a hundred  instances  of  the  associa- 
tion of  certain  characters  with  certain  others  ; we 
may  also  have  never  perceived  the  former  when 
the  latter  are  absent  ; but  this  would  not  enable 
us  to  generalise  and  establish  invariable  and  un- 
conditional co-existence.  We  must  be  first  satisfied 
that  there  is  identity  of  essence  ( smi*  ). 

It  is  only  when  we  perceive  that  the  characters 
of  a Sinsapa  are  co-inherent  with  the  generic 
characters  of  a tree  in  the  same  individual  object 
< a Sinsapa  tree  before  me  ',  and  when  we  further 
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perceive  that  the  characters  are  held  together  by 
tlie  relation  ol  identity  ol  essence,  that  we  can  say 
that  all  Sin$apas  are  trees.  For  as  there  is  identity 
ot  essence,  a Sinsapa  would  not  be  a Sinsapa,  if 
it  weie  not  a tree.  It  would  lose  its  self-identity 
which  is  a contradiction.  Hence  the  relation  of 
identity  ol  essence  ( *nuq),  as  in  the 

relation  ol  the  species  to  the  genus,  is  the  sole 
giound  lor  establishing  uniformity  ot  co-existence 

v.1* 01  the  Buddhist  Method  ot  Induction,  in 
its  later  form,  the  Panchakarani,  vide  Sarvadarsana 
Sangraha— Buddhist  reply  to  the  Charvaka  attack 
on  Inference : — 

^WiqTrf  3T  blQIflgUfl  1 | 

As  loi  the  Xyaya  view  nuq*nHT=if«T5§T9qfT 

^Tfii  t he  Buddhist  objects—  q^f 

| W?t,  Hfqsjfa,  scrimp  =a  sgfasn*- 

^bHicquri  — the  Nyaya  retorts 
fn^^isfq  sfa  t — the  Buddhist 

answeis  *N  fq^nfq  qn*»n'  wi5}^r|q3iaT^i 

fqyiyT:  aiFi^IK  *n^Tc[Tqfqqi?T?n  fawtirncr  1 

jn  ?if«^i3iwt*Tr%  su^icn^q;  1 ^bt^itcit- 

?f«T  | ft^qqfT[f»T>3giT  , 


Ol 
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<3gq^:  oi JTSjqvim:,  qfH<oD§l*lf  ^cT  ^q^Tq 

qqig  qu*Wl«jqsPWTg  ■qgq’snr.  *fa  qgefil^^T 
qUSjqfH’i’Vrrq:  fa^tq^  I qqT  rTI^FFjfaqq*!  •’Sfq  'BfqsiTW^'. 
fsi^a^  1 qfg  fsi'aqi:  ^faqng  ^iqnqfiq  ^usth 

fqq%  i 'qqg^  g qiq%  wy:  ^qmqtqqiHJ  siq 

ogTH^Rw^Tgi:  qft  fsrqnfam  i Fa’’aiqi?:cj<fi^  tugi^jfa^q; 
i^fhg  fai'aiqT  sTq  ^qq^n  1 

?m*fr  qn^F  "qiquqq  ^gmqqq  '.fa  fa^*r  1 Sarvadarsana 
Sangraha,  Bauddha-Darsanam. 

The  Nvaya  Doctrine  of  Inference  : — The  Nyaya 
easily  demolishes  the  Buddhist  contention  about 
identity  of  essence.  The  Nyaya  writers,  being  realists, 
do  not  impugn  the  reality  of  the  genus  ( *nfa  ) like 
the  nominalists  or  the  nominalistic  conceptualists  in 
the  Mimansa  Schools  (m?r:  and  qiwmu  ) ; but  they 
point  out. that  the  inseparableness  (or  non-disjunc- 
tion) in  such  cases  can  only  be  established  by  the 
experience  of  unbroken  uniformity  ( 

/.<?.,  by  ^Jeruajhit'A,  gsj'qTgsfq  )•  Uniform  agreement 
in  presence  with  uniform  agreement  in  absence, 
—not  the  mysterious  identity  of  essence  irresistibly 
perceived  in  any  individual  case  or  cases — is  the 
only  basis  for  constituting  genera  and  species  in 
Natural  Classification.  Indeed  some  of  the  later 
Nyaya  writers  point  out  that  individuals  do  not 
always  possess  in  Nature  all  the  characters  that  go 
to  form  the  definition  of  the  class  to  which 
they  are  referred. 
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Similarly,  as  regards  the  relation  of  cause  and 
effect,  a nexus  is  sometimes  fancied  to  be  perceived, 
a power  in  the  cause  to  produce  the  effect  ( stfa  ), 
or  an  ultimate  form  ( orffcr  ),  which  is  sup- 
posed to  be  present,  whenever  the  effect  (quality 
or  substance)  is  produced  (cf.  Bacon’s  view  of  the 
‘Forms’  of  Simple  Qualities).  All  this  is  neither  a 
matter  of  observation  nor  of  legitimate  hypothesis. 
There  is  nothing  except  the  invariable  time-relation 
(antecedence  and  sequence)  between  the  cause 
and  the  effect.  But  the  mere  invariableness  of  an 
antecedent  does  not  suffice  to  constitute  it  the 
cause  of  what  succeeds  ; it  must  be  an  uncondi- 
tional antecedent  as  well  ( 

-fftiru,  being  the  definition  of  ).  For 

example,  the  essential  or  adventitious  accompani- 
ments of  an  invariable  antecedent,  may  also  be 
invariable  antecedents,  but  they  are  not  uncondi- 
tional but  only  collateral  and  indirect,  in  other 
words  their  antecedence  is  conditional  on  some- 
thing else  ( m ).  The  potter’s  stick  is  an 

unconditional  invariable  antecedent  of  the  jar,  but 
the  colour  ot  a stick,  or  its  texture  or  size  or  any 
other  accompaniment  or  accident,  which  does  not 
contribute  to  the  work  done  (so  far  as  we  are  con- 
sidering it)  is  not  an  unconditional  antecedent, 
and  must  not  therefore  be  regarded  as  a cause. 
Similarly,  the  co-effects  of  the  invariable  ante- 
cedents, or  what  enters  into  the  production  of  these 
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co-effects,  may  themselves  be  invariable  antecedents 
but  they  are  not  unconditional,  being  themselves 
conditioned  b)^  those  of  the  antecedents  of  which 
they  are  effects.  For  example,  the  sound  pro- 
duced by  the  stick,  or  by  the  potter’s  wheel,  in- 
variably precedes  the  jar,  but  it  is  a co-effect, — and 
A kasa  ( ether  ) as  the  substrate,  and  Vayu  (air)  as 
the  vehicle,  of  the  sound,  enter  into  the  production 
of  this  co-effect,  but  these  are  not  ‘unconditional’ 
antecedents,  and  must  therefore  be  rejected  in  an 
enumeration  of  conditions  or  causes  of  the  jar. 
Again,  the  conditions  of  the  conditions,  the  in- 
variable antecedents  of  the  invariable  antecedents, 
are  not  unconditional.  The  potter’s  father  is  an 
invariable  antecedent  of  the  potter  who  is  an 
invariable  antecedent  of  the  jar,  but  the  potter's 
father  does  not  stand  in  a causal  relation  to  the 
potter’s  handiwork.  In  fact,  the  antecedence  must 
not  only  be  unconditionally  invariable,  but  must 
also  be  immediate 

Finally,  all  seemingly  invariable  antecedents  which 
may  be  dispensed  with  or  left  out,  are  ipso  facto  not 
unconditional,  and  cannot  therefore  beyegarded  as 
causal  conditions ; in  short,  nothing  that  is  unneces- 
sary is  unconditional ; for  this  class,  vide  Visvanatha: 

— f*T37fU53?I'3TiJ^vnfa*T‘.  I 

rffss*?  ( — Visvanatha,  Siddh5nta 

Muktavali,  on  Sloka  20.  For  example,  it  is  the  cus- 
tom to  point  to  spatial  position  or  direction  with  the 
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fingers,  but  finger-pointing,  though  invariably  pre- 
sents not  causally  related  to  the  perception  of  direc 
tion  or  spatial  position,  because  we  can  imagine  such 
perception  without  finger-pointing,  ( 

f FUFifirar:  A ^chaspati, 

* V 

Xatparvya-Tika,  Chap.  I,  A'hnika  1,  Sutra  5, — this 
shows  that  the  doctrine  of  was  long 

anterior  to  Gangesa). 

[ Visvanatha  in  the  Bhasha-Parichchheda  men- 
tions five  kinds  of  conditional 

antecedents — (1)  (2)  yvj  si  3tu,n- 

),  (3)  TIT?t  IFF, 

(4)  nfcT  g^sfricUF  ’FqfttJTF  ( TJsuftTcIT  ) «T 
and  ( 5 ) -qenfa  ff  fFFms^Fn^Fifsir:  FfafcfiF  f^f 
( ^rssF^nssF't — Slokas  19,  and  20),  FFr  nr 

f ft; 

F5FiFTfF!F,  Siddhanta  Muktavali,  loc.  cit. — The 
Dinakari  points  out  that  the  first  two  cases  are 
comprehended  under  the  formula  fan^as?rfut^r 

1 There  are  several  classifica- 
tions of  these  irrelevant  antecedents  ( ^syai- 
) ; I quote  one  of  the  best  known]. 

The  unconditional  ( as  interpreted 

in  this  comprehensive  sense  is  a far  more  fruitful  con- 
ception than  Mill’s,  and  is  well  adapted  to  its  work — 
the  elimination  of  the  irrelevant  factors  in  the  situa- 
tion. In  the  end,  the  discrimination  of  What  is  neces- 
sary to  complete  the  sum  of  causes,  from  what  is  de- 
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pendent,  collateral,  secondary,  superfluous  or  inert, 
(/.o  of  the  relevant  from  the  irrelevant  factors) 
must  depend  on  the  test  of  expenditure  of  energy. 
This  test  the  Nyaya  would  accept  only  in  the  sense 
of  an  operation  analysable  into  molar  or  molecular 
motion  q*  vrYfa^fi 

^uhff,  Jayanta,  Manjari,  A'hnika  I) ; but  would 
emphatically  reject,  if  it  is  advanced  in  support  of 
the  notion  of  a mysterious  causal  power  or  efficiency 
( 33%  ).  This  is  a peculiarity  of  the  Nyaya — its 
insisting  that  the  effect  is  only  the  sum  or  resultant 
of  the  operations  of  the  different  causal  conditions — 
that  these  operations  are  kinetic,  being  of  the 
nature  of  motion,  in  other  words  holding  firmly  to 
the  view  that  causation  is  a case  of  expenditure  of 
energv,  in  the  kinetic  form, — but  at  the  same  time 
absolutely  repudiating  the  Sankhva  conception 
of  power  or  productive  efficiency  as  metaphysical 
or  transcendental  ( ),  and  finding  nothing  in 

the  cause  other  than  an  unconditional  invariable 
complement  of  operative  conditions  ( 
and  nothing  in  the  effect  other  than  the  consequent 
phenomenon  which  results  from  the  joint  operations 
of  the  antecedent  conditions  ( 

q* — Jayanta — <3 
^ — Jayanta,  ibid,  A hnika,  i, 

it  may  be  noted  that  the  Nyaya, 
while  repudiating  transcendental  power  (Sakti)  in 
the  mechanism  of  nature  and  natural  causation,. 
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does  not  deny  the  existence  of  metaphysical  con- 
ditions like  merit  (>**&,)  which  constitute  a system  ot 
moral  ends  that  fulfil  themselves  in  and  through 
the  mechanical  system  and  order  ot  Nature — vide 
Jayanta, -qatfsgq'  fawfa  3nr<o‘  Ahnika 

I,  )• 

The  causal  relation,  then,  like  the  relation  ol 
genus  to  species,  is  a natural  relation  ot  concomit- 
ance (sufa;  ^ achaspati)  which  can  be 

ascertained  only  by  the  uniform  and  uninterrupted 
experience  of  agreement  in  presence  and  agreement 
in  absence,  and  not  by  deduction  from  a certain 
a priori  principle  like  that  of  Causality  or  Identity 
of  Essence. 

Nyaya  objection  to  the  Buddhist  Method  of 
Difference  as  a means  of  ascertaining  causality. 

Take  for  example  the  Buddhist  deduction 
of  Causality  in  any  particular  conjunction  by 
means  of  the  negative  Method  of  Difference, 
or  of  the  Panchakarani.  The  ascertainment  of 
the  causal  relation  by  these  Methods  is  open  to  the 
following  objections  (1)  The  unconditionality  of 
the  antecedent  cannot  possibly  be  ascertained.  As 
the  Charvaka  rightly'  points  out,  the  Methods  enable 
you  to  eliminate  irrelevant  antecedents  that  are  or 
can  be  perceived  ; but  the  introduction  or  sublation 
of  latent  or  undetected  antecedents  can  be  imagined 
against  which  the  Method  of  Difference  is  power- 
less. In  the  case  of  the  production  of  smoke,  for 
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example,  by  fire, — what  if  I say  that  an  invisible 
I demon  intervenes  in  every  case  between  the  fire 
and  tlie  smoke,  that  this  demon  ( fqarj^  ) is  the  im- 
mediate antecedent  and  real  cause  of  the  latter,  and 
that  the  (ire  is  an  accident  which,  in  every  such 
case,  is  brought  about  by  its  own  causal  antecedents  ; 
—in  saying  this,  I do  not  go  counter  to  the  principle 
of  causality  and  am  landed  in  no  contradiction 
( ^miH  ) such  as  strikes  at  the  very  roots  of  all 
practice,  or  baffles  the  completed  circuit  of  con- 
sciousness, however  much  I may  violate  probabilitv. 

(2)  In  the  second  place,  even  supposing  that 
the  fire,  in  this  particular  case  ( which  satisfies  the 
Method  of  Difference  rigidly  ) is  ascertained  to 
be  the  cause  of  the  smoke,  how  can  I know  that 
fire  is  the  cause  in  other  cases,  or  that  there 
is  no  other  cause.  You  will  perhaps  argue  that 
il  there  were  an  indefinite  number  of  causes  of 
the  same  specific  phenomenal  effect,  it  would 
violate  the  principle  that  phenomena  are  all 
conditioned,  />.,  exist  only  under  certain  conditions 
), -which  is  more  comprehensive  than  the 
principle  of  causality,  and  the  contradiction  of  which 
equally  overthrows  all  rational  practical  activitv. 
Yes,  I accept  the  conditionality  of  phenomena,  but 
this  is  not  violated  by  supposing  that  one  specific 
assemblage  of  phenomena  has  more  than  one  cause. 
It  is  true  that  if  you  suppose  such  plurality  of 
causes,  you  cannot  establish  the  invariableness  of 
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the  particular  conjunction  (green-wood  lire  and 
smoke  ) which  your  Method  of  Difference  fixes 
upon  as  a case  of  cause  and  effect  ; in  other  words, 
with  your  special  principle  of  Causality  so  restricted, 
and  without  any  general  principle  of  Uniformity  of 
Nature  to  fall  back  upon,  you  cannot  ascertain,  from 
the  present  case,  or  from  any  number  of  similar  cases 
that  you  may  have  observed, that  u7/green-wood  (ires 
are  followed  by  smoke  ; i.e.,  you  are  helpless  in  de- 
monstrating with  apodictic  certainty  (or  ascertain- 
ing indubitably)  the  relation  of  cause  and  effect.  But 
this  is  an  objection  against  your  own  position,  not 
mine.  Why  not  admit  at  once  that  certain 
phenomena  are  naturally  connected  ( as  invariable 
concomitants  or  antecedents  ) with  other  pheno- 
mena, and  take  your  stand  on  observed  concomit- 
ance uniform  and  uninterrupted  experience  of  agree- 
ment in  presence  as  well  as  absence)  without 
assuming  causality  as  an  a priori  principle  and 
making  deductions  therefrom,  and  without  the 
trouble  of  ascertaining  the  relation  of  cause  and 
effect  in  every  individual  case.  I am  free  to  admit 
that  theoretical  objections  of  irresistible  force  ( like 
those  of  the  Charvaka  Sceptics)  can  be  urged 
against  this  ascertainment  of  universal  invariable 
and  unconditional  concomitance  ( suhniTTcug  ) on 
the  basis  of  mere  observation.  Doubts  of  this  kind 
can  no  more  be  laid  by  my  view  of  the  matter 
than  by  your  ' canons  of  causality  and  essential 


254  SCIENTIFIC  ME  THOD  OF  THE  HINDUS. 

identity  ( f^crqffr  and  msrwi ).  Ultimately  we  all 
have,  to  fall  back  on  the  rational  practice  of 
thinking  persons  ( ),  and  such  persons  are 

always  content  to  act  on  practical  certitude  instead 
of  hankering  after  an  unattainable  apodictic 
certainty  in  the  affairs  of  life  ( qrmfqpssfoirsraTFg. 

«r  ).  This  same  practical 

certitude  is  also  the  ultimate  warrant  of  the  Deduc- 
tive-Inductive Inference  by  which  we  ascertain  the 
characters  of  things  without  direct  perception  and 
through  the  medium  or  instrumentality  of  a mark. 

[To  the  earlier  Buddhist  canon  of  the  Method 
of  Subtraction,  i.  e.>  the  negative  Method  of  Differ- 
ence, Udyotakara  and  Yachaspati  ol  the  Nyaya 
School  pertinently  and  acutely  object  as  lollows  : — 
gcr  f^r^rr  ^rfacr  cip?  ciff?:  a*?  au 

V , N x 

aa  ?fa  i € qq  g qfaq*h  a aura;  a^nan 

g^ina  i qn  gafca  aquyfa:  i fat  ayja^av  vit*.  i ^ 
*if<a  KigwRufq  i aaqfa^Tfsfq  'ni:  i a^aa- 

^ vna',  a a ^Tawiaav  waafq  u^a^aa  aafa,  a far  a afa 
^fq  ■aafa ’qrfr  a^waiaj  ^afa  *fq  afar^  a«n?  ^aqfa 
qyt  a?arqia  < aaifq  aaar  afsraTqigfaaia  aatqsna', 
ctejifq  fan^^if^g  a?*nqts«*  3>a*ai:  i aaT  fi?  >j4I 
Tina  a?ai%  a a a aaau^:  i a^iala- 

<N  ' 

4?q  «-a«i  qiaa  fqai  afa  qyl  anna,  qa  aafa  *htt  fqanaa 
offsTtft  aa:,  ufai  wst  adnata  qa  aTaaq^iai^fq  fqanaT- 

<N 

-^q  ^fqsqfa,  s;fa  ^qs®  ai^a  faaTaqi  ^q^aia  I a a afa 
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faqTqqi,  U«J  'qfqsfqiq  | flgqsrUflq  ffa  =q 

^qqiqqjcj  3^Tqm*Tiq?g  I g 5JlfTqq9%  qTWTqq- 

wssig 

Buddhist  reply  : — i qt  qt  anl??:  q q^Tqg 
’SIcT  sqqqfe (\  q^I*pqq^q,  q fqan^TST^U  I ^ ■q  qnqTfqgqyqqT 
fqfqqqq^qjqft  qgqqirqq  juqg  q?q  qyqqtasqfwqn  fafarj' 
q^ifa,  q g qq'IfnqfVrqu'  nquifg  i mfq  q^qugqqiqyfaqn- 

=qifg:  I qfc  q ufafaxi  qi^iq  fqqisfq  qfsf  ®f^g  q gq- 

- ' °\ 

«oqg  i xn  ( fqsn^:  ) q^qqr  qfVqf?q;  qqT  qfu  qiisT^q- 
qq  qsq  qfs?qfq  q quqqi  i qsiqqi  ^g  qrd  qqqiinj  wquyq  qi^T  i 

N X C\ 

Now  the  phenomenon  that  is  contingent  (quqnqgqt ) 
cannot  be  uncaused — 'qqiTC’B^q  f?  quum  fqqj  ^qq' 
■'sj^qq'  qy  *qig,  ^qq^Tg  q quqi  fagging;  I And  with  the 
limitation  of  a specific  effect,  there  must  be  only 
one  specific  cause,  for  an  unrestricted  plurality  of 
causes  would  amount  to  the  denial  of  uniformity  in 
causality  ( i.  e.,  of  the  unconditional  invariable. 
antecedence ) — 

qyfq  ^fqy  qurtf,  ^qfnr^qg^iqq  | q^jqqjq^q  Vfiq  ?fg  fig 
qjycj  qf%qfl?qqrT  I q 3q  =qq^qfq  ^qqyr,  q q^quciii: 

Cx  X x 1 7 

? fa  q qif : qu^w  i qqq  ^qyqnfq  q qn*g  i q fi?  ^qnqqi^qq 
qqfu,  *nf  K.U  ****  uiqjg,  ggq  ^fgqff  qcq;  qug  i gqj  ^ 
qjiqifqgqi^q^T’ffq:  i 

Nydya  rejoinder  :— i qqjfq  fqgr  gfa*  qtqsafr 
g*r,  gqifq  ^ fmu^Tqiq  gtq<«pg?t  ^qiqgqqw,  ggisfq  fqsnq- 
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qT|5I  qq  SMT:  I c\Q  cR  qft;  ^qfaqfacT:,  ?q, 

•r  v 5R?q  ^T*rqi:  i a*r  cT^Hiqsfq  cr^TTcftar  qq  qnqqjiftqmn 

<K 

qrsifaq,  qn^rft^qit  q*r.  ^i<t  i xfa  ^fsfqni^q  simsi:  i 
*i  =q  s'e^qiq  «ni«'  qrsrfag'  ?niw  sfa  sqT  «qfrqmr  i ^q- 
^fa?<sDaqnmm  ^siqafsrnqrcnisii?!  (videXyaya\  indu'n  ^ 
^gqqj3?j!risafqr  ■qfq  ufaqC  q«qf^  i usim  ^quilq  *fa 
^qsrrcqnHiqiq  3«f  qusjqfuqnuqTqqmti  am*?  i *r  =q  a^qj- 
^ftcuqqit  'sq^^’  cpt,  asqjqft  cuq  aan<r  wq<r  uqfa  i 

gqi  ft  qiauaftmcj  q^:  areaff  cu^m  qq  uayftma  q# 
ftfa  I fr0ntqfq*IT  ^Flfqan^  *qfaqu.qi  rl^aq  fa  fa  q smujfi^  eft 
•r  aiqai  faqu.fatj^  i 

The  Nyava  proceeds  to  point  out  that  what 
is  contingent  need  not  necessarily  be  produced 
bv  a cause.  It  is  enough  if  there  is  natural  connec- 
tion with  something  else,  a relation  of  antecedence 
and  succession  (or  concomitance),  without  any 
element  of  productive  efficiency  or  causation. 

iqfq  ang  asaqfqifaaa:  aaisfq  qrsira  qnTqHT^qr  a qn*a 
vrqfci  i aaT  a qfTcr  aaq^aaT  qn^Tftnq^fq'sfa:  ?fa  i 

c\H  a*q*t:  ^nwtfaqufai  ^qnaqg:  ^ braid  naqranra  i 
^ a at  m a qi  wqg  i §ia  qtT^jqnqarwTqiqaiqqjTaifN  i aai 
asji  aa"  a*fa«mr:  i Vachaspati,  Tatpanya-Tika, 
Chap.  I,  A'lmika  i,  Sutra  5,  saTfaafrqTafqqn::  1 ] 

The  Xyaya  analysis  of  the  causal  relation  con- 
tinued : — Co-effects  In  the  enumeration  of  dif- 
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ferent  varieties  of  irrelevant  antecedents  ( 
we  have  already  noticed  that  co-effects  of  the  same 
cause  are  apt  to  be  confounded  as  cause  and  effect. 
In  some  cases,  the  co-effects  may  be  simultaneous, 
c.  g.,  the  case  of  the  ascending  and  tlie  descending 
scale  in  a balance,  which  are  co-effects  of  gravity 
( vide  Partha-sarathi  Misra  on  Kumarila,  Sloka-Var- 
tika  *r  f*m:  gwshtqiqfK- 

^rn, — sloka  157,  Sunya-Vada).  In  other  cases, 
the  co-effects  may  be  successive  effects  of  the  same 
cause,  and  here  the  risk  is  great  of  mistaking  the 
antecedent  co-effect  to  be  the  cause  of  the  suc- 
ceeding co-effect  ; e.g.,  the  case  of  ants  moving  in  a 
line  to  carry  their  eggs  upward,  which  is  observed 
before  the  summer  rains  ; — where  the  movement  of 
ants  and  the  rains  are  not  cause  and  effect,  but 
successive  effects  of  the  same  cause,  viz.,  the  heat 
(™),  which  disturbs  the  elements,  viz.,  the  earth 
and  the  atmosphere  ( ) ; the  ants  being 

affected  by  this  heat  earlier  than  the  atmospheric 
movements  which  bring  the  clouds  and  the 
rain. 

( Udyotakara,  and  Vachaspati — a ^ fqqtf^T^ 

“N  ®\ 

1 fqqtfa^i  m*riftqj,TrT 

^qrosicr  — Tatparvya— Tika  II,  2,  Sutra 

37)- 

17 
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Synchronousness  of  Cause  and  Effect. — This  is 
resolved  into  a case  of  simultaneous  co-effects  ol 
the  same  ultimate  cause,  e.g.,  the  ascent  of  one  scale 
and  the  descent  of  the  other  in  the  balance,  which 
are  not  related  as  cause  and  effect,  but  are  simul- 
taneous effects  of  gravity.  In  other  cases,  the 
synchronousness  is  only  apparent,  the  interval 
between  the  antecedent  and  the  consequent 
being-  too  small  ( ) to  be  apprehended 

( JTq-mfaflT5!  ) e.g.,  in  the  case  of  the  needle 

piercing  a hundred  soft  lotus  petals  laid  one  upon 
another,  where  the  steps  are  really  successive  ; or 
the  illumination  of  the  whole  room  by  the  light 
of  a lamp,  where  the  succession  is  unperceived 
owing  to  the  inconceivable  velocity  ol  light  cl. 
Kumarila,  Sloka-Vartika, — tet  ^Jrq^- 

ffrsai’Hp — tJ^TTsftsfa  W W.  1 
OT  ti5Ti  Sunyavada,  Sloka  156-157. — 

I quote  Mimansa  authorities,  but  the  view  is  com- 
mon to  the  Mimansa  and  the  Nyaya- Vaiseshika). 

The  time-relation  in  a chain  ol  causes  and 
effects  : — A careful  study  of  the  time-relation  in 
a chain  of  causes  and  effects  is  a peculiarity  of  the 
Vaiseshika  system  (and  the  latei  l\)a}a).  A 
moment  ( ultimate  unit  of  time,  Kshana,  ^ ) is 
defined  to  be  the  time-interval  between  the 
completion  of  the  sum  of  conditions  and  the  ap- 
pearance of  the  effect  The  Vaiseshika  conceives  the 
unit  to  be  determined  by  reference  to  the  division 


SCIENTIFIC  METHOD  OF  THE  HINDUS.  259 

ot  one  atom  horn  another  ( fawTJTTgcnnsifqm?! 

^Tsf.  — Sapta  Padarthi,  Siva- 

ditya  ; i.e.,  the  ultimate  unit  of  time  is  the  time 

during  which  motion  exists  in  an  atom  prior  to  its 
division  from  another  atom,  in  a case  of  division 
due  to  motion  ).  I he  Sankhya,  we  have  already 
seen,  determines  this  ultimate  unit  by  reference  to 
the  motion  of  a Tanmatra. 

the  n umbei  ol  such  units  will  determine  the 
time-interval  between  a given  set  of  physical  condi- 
tions and  a particular  effect,  lor  between  a so- 
c ailed  sum  of  causes  and  a so-called  sum  of  effects, 
theie  intervenes  a series  of  atomic  (or  molecular) 
motions,  with  conjunctions  and  disjunctions  which 
I01111  the  causal  chain.  However  crude  in  the 
piactical  application,  the  fundamental  idea  is,  in 
connection  with  the  principle  of  work  and  energy 
( for  which  both  the  Sankhya  and  the  Xyaya- 
Aaiseshika  furnish  a rudimentary  basis),  immensely 
s Dggestix e ol  a possible  lime  Calculus. 

Plurality  of  Causes  This  will  be  discussed, 
when  we  consider  the  relation  of  Vvapti  to  the 
principle  of  Causality. 

Ihe  IN  v ay  a Ground  of  Inference — Vyapti 

\ achaspati)  : — Inference,  then,  in  the 

Nyaya,  depends  on  the  ascertainment,  not  of  the 
causal  relation,  nor  of  the  relation  of  genus  to  species, 
but  of  a natural  relation,  between  two  phenomena, 
ol  invariable  and  unconditional  concomitance 
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( gqifafiw.  : — Udyotakara 

and  vichaspati).  Of  the  two  phenomena  so 
connected,  one  is  called  the  Vy£pya  or  Gamaka 

(the  sign,  mark  or  indicator),  and  the  other  \y£- 

paka  or  Garnya  (the  thing  signified,  marked,  or 
indicated).  In  the  relation  of  fire  and  smoke, 
for  example,  smoke  is  the  \ yapya  01  Gamaka  (sign 
or  mark)  ; and  fire,  the  Vyapaka  or  Garnya  ( the 
thing  signified  or  marked).  Now  the  1 elation  of 
Vyapti  between  A and  B may  be  either  unequal 
or  equipollent  ( fwianf*  or  s^ifsr ).  When 
A is  the  sign  of  B,  but  B is  not  the  sign  of  A,  the 
Vyapti  is  one-sided  or  unequal,  and  here  a 
Vyapti  is  said  to  exist  between  A and  B,  but 
not  between  B and  A.  For  example,  smoke  is  a 
sign  of  fire,  but  fire  is  not  universally  a sign  of 
smoke.  When,  therefore,  the  relation  of  Vyapti 
is  an  unequal  one,  as  between  smoke  and  fire, 
it  is  expressed  in  the  proposition  : W heie’v  ei  the 

Vyapya  ( sign  or  mark,  e.g.,  smoke)  exists,  the 
Vyapaka  (the  thing  signified  or  marked,  e.g., 
fire)  also  exists.  From  this  it  follows  by  neces- 
sary implication  ( a sort  of  *qfqfa)  that  when- 
ever the  Vyapaka  (e.g.,  fire)  is  absent,  the  Vyapya 
(e.g., smoke)  is  also  absent  (anq^iwii  *Hsnwi3;).  Again, 
the  Vyapti  may  be  a mutual  or  equipollent  one, 
/.e.,  A and  B may  be  signs  ol  each  other, 
green- wood  fire  and  smoke.  Here  each  in  turn 
is  Vyapya  and  Vyapaka,  and  this  is  expressed  in 
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the  two  propositions  (1)  Wherever  there  is 
smoke,  there  is  green-wood  fire,  and  (.2)  wherever 
there  is  green-wood  fire,  there  is  smoke.  By 
necessary  implication  it  follows— (1)  where  there 
is  no  green-wood  fire,  there  is  no  smoke  ; (2) 
where  there  is  no  smoke,  there  is  no  green-wood 
fire.  We  have  seen  that  a Vvipti  exists  between 
smoke  and  fire,  for  wherever  there  is  smoke,  there 
is  fire.  But  we  cannot  say  that  a Vyapti  exists 
between  fire  and  smoke,  for  we  cannot  say  that 
wherever  there  is  a fire,  there  is  smoke.  The 
combustion  of  an  iron-ball  ( ),  for  ex- 

ample, is  a case  of  fire  without  smoke.  But  it 
would  be  correct  to  say  that  a Vyapti  exists 
between  green-wood  fire  and  smoke,  as  well  as 
between  smoke  and  green  wood  fire.  The  ques- 
tion, therefore,  is — What  is  the  relation  between 
fire  and  smoke  ? The  relation  between  fire  and 
smoke  is  a conditional  relation  ; i.  e.,  on 
condition  that  the  fire  is  green-wood  fire,  it 
would  be  a sign  of  smoke.  In  other  words,  a 
\ yapti  implies  unconditional  invariable  concomit- 
ance, and  the  relation  between  fire  and  smoke 
is  not  therelore  a Vyapti  (natural  unconditional 
concomitance),  for  fire  requires  a ‘condition,’ 
Upadhi,  viz.,  green- wood,  to  be  followed  by  smoke. 
Smoke,  on  the  other  hand,  requires  no  ‘condition’ 
to  indicate  fire.  For  the  purposes  of  Inference, 
therelore,  relations  between  phenomena  may 
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be  considered  as  of  two  kinds: — 'i)  Contingent 
conditional  relations,  holding  good  on  the  fulfil- 
ment of  a certain  condition  or  Upadhi,  and  (2) 
Vyipti,  or  unconditional  invariable  relation, 
between  a mark  and  that  which  it  marks,  a rela- 
tion without  any  Upadhi  or  determining  condi- 
tion ( ).  It  is  this  latter  kind 

of  relation  that  serves  as  the  ground  of  Inference. 
II  we  can  ascertain  that  a Vyapti  exists  j between 
A and  B,  then  A is  a sign  of  B,  and  an  inference 
of  the  presence  of  B from  the  presence  of  A,  and 
of  the  absence  of  A from  the  absence  of  B,  would 
be  warranted.  The  question,  therefore,  is— how 
to  ascertain  the  relation  of  Vyapti  between  two 
phenomena. 

Ascertainment  of  Vyapti  according  to  the  early 
Nyaya  ( )• — Briefly  speaking,  the  obser- 
vation of  agreement  in  presence  ( ) as  well  as 

agreement  in  absence  (oqfcit^O,  between  two  pheno- 
mena, with  the  non-observance  of  the  contrary  ( «!- 
is  the  foundation  of  our  knowledge  of 
Vyapti(  quiqi<?si3 — Vachaspati).  This  suggests  a nat- 
ural relation  — Vachaspati)  of  invariable 

concomitance  — Vachaspati)  between  the 

phenomena,  which  is  fortified  by  our  non-observance 
fqqsU)  of  the  contrary  ( sqfaqrc  ).  But  this  does  not 
establish  the  unconditionality  of  the  concomitance 
( ),  which  is  essential  to  a \ yapti. 

We  have  therefore  to  examine  the  cases  carefully 
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to  see  if  there  is  any  determining  condition 
(Upadhi — i.  e.  some  hidden  or  undetected  but  really 
operative  or  indispensable  accompaniment  ) which 
conditions  the  relation  between  the  supposed 
sign  or  mark  (Gamaka)  and  the  supposed  signate 
(thing  signified,  Gamya\  Now  let  us  consider 
what  constitutes  an  Upadhi.  It  is  a circumstance 
which  always  accompanies,  and  is  always  accom- 
panied by,  the  supposed  signate  (the  thing  signified, 
Gamya),  but  does  not  invariably  accompany  the 
supposed  sign  or  mark  ( Gamaka ).  If,  therefore, 
in  the  set  of  positive  instances  where  both  the  sign 
and  the  signate  are  present,  nothing  else  is  con- 
stantly present,  there  can  be  no  Upadhi.  Or, 
again,  if  in  the  set  of  negative  instances  where 
both  the  sign  and  the  signate  are  absent,  no  other 
material  circumstance  is  constantly  absent,  there 
is  no  Upadhi.  This  follows  from  the  very  defini- 
tion of  an  Upadhi.  It  is  impracticable  to  fulfil 
these  requirements  rigorously.  Still,  every  one  of 
the  accompanying  circumstances  ( of  course  the 
likely  ones)  may  be  taken  successively,  and 
it  may  be  shown  that  the  concomitance  continues 
e\en  when  the  suspected  Upadhi  ( ) 

is  absent,  and  therefore  it  cannot  be  the  Upadhi. 
And  this  is  to  be  (ortified  by  the  observance  of 
uniform  and  uninterrupted  agreement  in  absence 
(Vyatireka)  between  the  two  concomitant  pheno- 
mena. In  this  way,  when  we  have  disproved  all 
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suspected  Upidhis,  we  conclude  by  establishing  the 
Vydpti.  It  is  true  that  we  may  still  go  on  doubting. 
But  doubt  has  a certain  limit  for  the  ‘experimenter’ 
and  the  thinking  person  ( INrui  ).  When 

doubt  overthrows  the  foundation  of  all  rational 
practice  ( \ or  leads  to  a stoppage 

or  arrest  of  all  practical  activity  ( ), 

it  stands  ipso  facto  condemned,  and  must 
be  abandoned  ( ),  Sriharsha 

and  Udayana— is  mentioned  by  Va- 
chaspati  ).  Thus  it  is  that  Vyapti  is  ascertained. 
In  this  way,  we  observe  innumerable  instances  ot 
Vyapti.  Now  by  means  of  repeated  observa- 
tions of  this  kind  ( ),  we  have  establish- 

ed the  principle  of  the  Uniformity  of  Nature  ( sjvns- 
),  and  also  of  Causality  ; and  these  two 
principles  thus  ascertained  may  be  made  use  ot 
in  their  turn  as  the  basis  of  an  argumentation  or 
deduction  ( Tarka,  U'ha,  ) to  confirm  a par- 
ticular Vyapti  in  a particular  case.  Tarka  or  U ha, 
then,  is  the  verification  and  vindication  ot  parti- 
cular inductions  by  the  application  ot  the  general 
principles  of  Uniformity  of  Nature  and  ot  Causali- 
ty, principles  which  are  themselves  based  on 
repeated  observation  ( w^sf  ^ ) and  the  ascertain- 
ment of  innumerable  particular  inductions  ot 
uniformity  or  causality  ( stfarmwusf'erui 

V achaspati).  Thus  Tarka 
also  helps  in  dispelling  doubt(s^).  Sriharsha, 
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however,  questions  the  validity  of  this  verification, 
— cf.  the  well-known  couplet  ending 
W-  l 

It  will  be  seen  that  the  process  of  disproving 
all  suspected  Upadhis  ( ^qTfaar^nf*TTT*}  ),  in  the  early 
Xyaya, answers  exactly  as  a process  to  Mill’s  Method 
of  Agreement.  In  fact,  the  disproof  of  a suspected 
Upadhi  by  pointing  to  instances  of  Agreement  in 
presence  (^3  ) even  in  the  absence  of  the  Upadhi, 
fortified  as  this  is  by  the  instances  of  agreement  in 
absence  (sjfuTq?  ),  virtually  amounts  to  Milks  Joint 
Method  of  Agreement.  But  the  fundamental 
difference  is  this  : — Mill’s  Method  of  Agreement  is 
formulated  in  view  of  the  phenomena  of  causation 
( including  co-effects,  etc.)  and,  as  usually  enunciat- 
ed, confessedly  breaks  down  in  dealing  with  cases 
of  Uniformities  of  Co-existence  unconnected  with 
Causation  ; the  Nydya  Method  based  on  the  dis- 
proof of  suspected  Upadhis  is  a more  daring  and 
original  attempt,  and  is  far  more  comprehensive  in 
scope,  being  applicable  to  all  Uniformities  of  Co- 
existence and  of  Causation  alike.  And  this  the 
Nvaya  successfully  accomplished,  by  introducing 
the  mark  ol  unconditionality  (Bqrfafqy^cTT)  into 
the  relation  of  Yyapti  (Concomitance),  even  as 
the  same  mark  of  unconditionality  («^2uf*jfii'3T;*fcn) 
had  been  previously  intronuced  into  the  definition 
ol  Causality  ( )•  The  difference 

between  the  early  Nydya  and  the  Buddhist  systems 
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may  be  briefly  put  thus  : — The  former  relied  on 
empirical  induction  based  on  uniform  and  uninter- 
rupted agreement  in  Nature,  and  accordingly 
regarded  the  Method  of  Agreement  as  the 
fundamental  Method  of  Scientific  Induction, 
founding  Inference  on  Vyapti  to  which  they  sub- 
ordinated Causality  in  the  doctrine  of  Method  ; 
the  latter  assumed  two  a priori  principles, 
viz.,  causality  and  identity  of  essence,  deduced 
the  canon  of  the  Method  of  Difference  by  an 
indirect  proof  from  the  principle  of  causality,  and 
made  this  Method  the  foundation  of  all  scientific 
Induction  of  Causality,  just  as  the}'  based  all 
natural  classification  of  Genera  and  Species  on  their 
a priori  principle  of  Identity  of  Essence. 

[Texts  from  the  early  Nyaya  : — 

Method  of  Agreement  and  the  Joint  Method 
without  the  device  of  the  Upadhi  : — 

Cf.  Jayanta  on  ?ifei«r  fa*u 

ua:  i ■sum -it fa ut ft  fasm:  i fafer*T 

‘only  this  remaining  throughout',  while  others 
change — implying  the  Method  of  Agreement. 
The  set  of  positive  instances,  in  which  this 
antecedent  alone  is  constant,  must  be  sup- 
plemented by  a set  of  negative  instances 
( agreement  in  absence  ) : — 

HfcT^qi^T^qq^:  | ScT  ^fcT  VTq*T  cf«Tt 

fa*TI  M I Ufa?*!  sfa  feqjqqqi- 
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f«r<jg:  1 cr crt  1 g wqg 

^ ^qf^?icfN  sffi  Jayanta,  A'hnika  II, 

fa  WTiiDffsrfr  1 

Doctiine  ol  the  Upadhi  : — Unconditional  con- 
comitance distinguished  from  conditional  : — 

<n  m g wt  €»«w:  sr«i  ^nat  f^r^cr:  g qq  gg^:, 

g*q*ftfh  <pr^  1 cthjt  h?  qsrjTfcg^sn 

I gg  qsuT^gf  ^Tf?r«:  I 7T  f%  fqmfq 

^*?Tf?rg;  I ^gqprf  ggif^fg:  g<? 

I Hg?I?T  ^TsafgraqifagHi:  g*g*h  *t  «tft- 

I cTcrt  *T  f*T?7cT:  I ^l«Tf^Jg  Vgiiftgf  g-q r3; 

^q^«rgigr?i  srf%rT  sgfg^Kg*  ^skr?!  *i3q*i«jgiggnfq 

qisqgigqq^;  | =5,<ft  fgqg;  ^gigy^  , 

Concomitance  sufficient  without  causal  nex- 
us : — 

The  Buddhist  objects— In  Nature,  everything  is 
connected  with  everything  else.  Hence  if  there 
v ei  e no  nexus  ol  causality  between  antecedent 
and  consequent,  everything  might  follow  from 
e\eiy thing  else.  I he  Nyaya  replies — You  admit 
uniformities  ( of  co-existence,  etc.  ) other  than 
causal  ; — so  you  confess  that  a natural  fixed  order 
can  exist  without  the  causal  ?iexus 

An  Upadhi,  how  established  and  how  dis- 
proved : — 

I lie  N}  a}  a then  proceeds  to  show  how  an  Upadhi 
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is  established,  or  how  disproved  by  observation  : — 

qq  m? : fqqi  'qqlqlsiqn^  qm'qm  n\i  *iq> 

qifq:  ■snq  q g *qivuf=<qi  sfq  fq€tq%  i vyifastw 

g fqqj  ’qgqqqJTcy,  ^qifqqq^q  q qi'ajJJUqjq  qi^iql 

imTOTHIRig,  fqitqqirqqqjq  q ^'Jiqqi  ^gu 

\ £ ^ 

qT<?!cT,  qqqig  q ^fau^STH  HqTqq  qqtn^U?1<T,  *U¥llDqr. 

General  Method  of  Induction  by  exhaustion 
of  the  Upadhi,  more  comprehensive  than  Mill's 
Joint  Method  : — 

For  the  definition  of  an  Upadhi,  vide  Sriharsha  and 
Udayana:  qs-nHqmq't  q:  *mqg*uqTfa:  qqnt  q qquyfr;fq  i 
Hence  to  avoid  an  Upadhi  ( which  is  qr-ajgq^nfq;), 
the  constant  presence  of  anything  relevant  other 
than  the  sign  and  the  signate  in  the  positive  ins- 
tances (of  agreement  in  presence,  qqq ),  and  the 
constant  absence  of  any  such  thing  in  the  negative 
instances  ( of  agreement  in  absence,  ) must 

be  safe-guarded  against.  Ibis  amounts  to  Mills 
Joint  Method. 

Suspicion  of  non-perceptible  Upadhi — Limits  of 
legitimate  Doubt  : — 

q ^ *if jnqi*ftsfq  qsiqrq^qqi  qiqqsqiqqinqTwiwTqq 
qfgmqiq  qqifq;  quwfqqiq'  Bfaq'sufu  sfa  qiq?qq  i 'q^’J 
ai^qi  wfqqsq'  fqqiqqr  rvnMfi?fq  qqiqqnn  tqq 

qqi»nq^tgifqqi^q  FqaiT^t  q Sifqq  ®u*flfq  ^q 
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Sffarl  gqifcf  I sRClfa?!  3Uin»Jl^lcr  I 

^srasnngis  iNmat  fsTi^ir^ici  1 ^i=rT ct: 

<sfq  'R^’uif^??!  •n?r  1 tidier  qimftjqrsfiqigiwm  ^gqisracn 

geiT^ai 'vt  n^iftq^T  I cj^i^qifq'  qg<f  if  •qf^tgsrfts^q- 

<aw*TigT  *n#fa  ^ivufaqwf  f®rfag*r:  i— 

Tarka,  Uha, — Deductive  verification  of  parti- 
cular inductions  by  applying  the  two  fundamental 
inductions  of  Uniformity  of  Nature,  and  Causali- 
ty : — Doubt  finally  dispelled  : — 

Now  innumerable  particular  uniformities  of 
this  kind  ( Vyaptis  ) are  observed,  and  as  a result 
of  this  repeated  observation,  a belief  in  the  Uni- 
formity of  Nature  ( qfaq**  ),  as  well  as  in  the 
principle  of  Causality  ( qu^qiKmvnq)  is  generated  in 
the  mind,  a belief  which  has  evidential  value  and 
validity.  It  is  not  intuition  ( g *prq?T  ) but  a men- 
tal pre-disposition  based  on  uniform  and  uninter- 
rupted experience  ( ^ gls  ^ 

^uwifqqr^^Hnfis,  — sfa  qmgn^r 
) . Then  armed  with  these  new  resources,  the 
belief  in  uniformity  and  in  causality  as  general 
principles,  we  proceed  to  fortify  our  particular 
inductions  (Vyaptis),  whether  of  uniformity  of 
nature  or  of  causality,  by  indirect  deduction  from 
these  general  principles  We  argue  if,  under 
these  observed  circumstances,  A were  not  the 
mark  of  B,  the  principle  of  uniformity  of  nature 
would  be  violated, — Nature  would  not  be  uni- 
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form,  or,  il  under  these  observed  circumstances 
A were  not  the  cause  of  B,  the  principle  of  cau- 
sality would  be  violated,  the  phenomenon  B would 
be  without  a cause  ; — and  such  indirect  proof 
( cii,  sn? ) gives  us  the  overwhelming  probability 
which  we  call  practical  certitude,  and  on  which 
every  reasonable  man  (every  thinking  and  judging 
person)  proceeds  to  act  in  due  natural  course  — 
Rfa^i  ■fcH:  *qvuqi%q 

gq^nq^jq  | Vachaspati  I,  i,  Sutra  5 ; 
cl.  also,  I,  1,  Sutia  40 — qu^quqlqqTiji 

Instances  of  \ yapti  (uniformity)  not  compre- 
hended under  Causality,  or  the  relation  of  Genus  and 
Species  : — The  Nyaya  points  out  that  the  relations 
ol  cause  and  effect  and  of  genus  and  species  do  not 
exhaust  the  grounds  of  Inference.  There  are 
cases  of  Inference  based  on  Vyapti  (/.<?.,  on  in- 
variable and  unconditional  concomitance)  which 
come  neithei  under  Causality  ( ?r^fi  qfff  ) nor  under 
Identity  of  Essence  ( )•  Vachaspati  notes  that 

to-da}  s sunrise  and  yesterday  s sunrise,  the  rise  of 
the  moon  and  the  tide  in  the  ocean,  the  relative 
positions  ol  the  stellar  constellations,  are  instances  of 
Vyapti  ( invariable  concomitance  ) between  pheno- 
mena which  are  neither  related  as  arise  cand  effect, 
nor  as  genus  and  species.  Jayanta  adds  the  conjunc- 
tion ol  sun-set  with  the  appearance  of  the  stars, 
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of  ants  moving  in  procession  (with  their  eggs) 
with  the  approach  of  the  rains, — of  the  rising 
of  the  constellation  Agastya  ( Canopus  ) above 
the  horizon  with  the  drying  up  of  rivers;  of  the 
springtide  with  the  full  moon  ; and  dismisses  as 
sophistical  and  far-fetched  the  Buddhist  attempt  to 
explain  all  these  cases  by  means  of  causality.  We 
have  seen  that  the  Nyaya  and  the  Mimansa  reduce 
most  of  these  conjunctions  to  cases  of  co-effects  of 
the  same  cause,  co-effects  which  may  be  either 
simultaneous  or  successive. 

^ ^I^i^mviiw;  cuqFRJ  qr  I 

i— Vachaspati,  Tatparyva-Tika  I,  r, 
Sutra  5 ; cl.  also  Jayanta,  Nvdya  Manjan — 

5r*Tfci  cnwteq:  i 

5rT  | fqq'ffaqn^^rt^Tq- 

fjmg^sr:  i qf^qn:  qnif sfa^twl^jcn:  i 

Vyapti  between  Cause  and  Effect  Relation 
of  causality  to  Vyapti  : — 

On  the  Buddhist  ( and  early  Xyaya  ) view  that 
one  specific  assemblage  of  ‘ effect J phenomena  has 
one  specific  assemblage  of  causal  conditions,  there 
would  be  two  aggregates,  the  sum  of  causal  condi- 
tions ( qinwinft ),  and  the  sum  of  effects  ( 

).  For  example,  fire  requires  green- wood  to 
complete  the  sum  of  causal  conditions  to  give  rise 

to  smoke  with  some  particular  marks  ( — 

®\ 
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riif^  fafas,  Jayanta  II ; compare  Gangesa, 

1 — Chinta- 

mani,Anumana,  Viruddha  Siddhanta).  Here, between 
an  effect  and  a single  condition  ( termed  a cause ) 
there  is  a relation  of  Vyapti.  The  effect  is  Vyapya  or 
Garnaka  (the  sign  or  mark)  ; the  cause  (or  condition) 
is  Vyapaka  or  Gamya  (the  thing  signified).  In 
other  words  the  presence  of  the  effect  indicates 
the  presence  of  the  causal  condition,  and  the 
absence  of  the  causal  condition  will  by  implication 
indicate  the  absence  of  the  effect.  Smoke  of  this 
particular  kind  is  supposed  to  be  an  effect  of 
which  there  is  one  and  only  one  assemblage  of 
causal  conditions  ( fire  and  green-wood) ; hence 
where  there  is  smoke,  there  is  fire  ; and  when  there 
is  no  fire,  there  is  no  smoke. 

Now  introduce  the  complication  of  the  plurality 
of  causes  : — Fire,  for  example,  is  the  effect  of 
several  assemblages,  e.g.,  (1)  blowing  on  heated 
grass,  (2)  focussing  rays  through  a lens  on  a com- 
bustible like  paper  or  straw,  (3)  friction  with  the 
fire  drill,  etc.  Here  each  assemblage  is  regarded 
as  a sum  of  causes.  But  in  this  case  there  is  no 
Vyapti  between  the  effect  ‘fire’  and  any  particular 
assemblage  of  causal  conditions,  say,  of  the  lens 
or  the  fire  drill.  For  the  presence  of  fire  does 
not  indicate  the  presence  of  the  lens  or  the  fire 
drill  assemblage,  nor  does  the  absence  of  either  of 
the  latter  in  particular,  indicate  the  absence  of  fire. 
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Indeed  in  such  a case,  the  effect  ‘ fire  ’ is  not  a 
mark  or  sign  ( Gamaka  or  Vyapya  ] of  any  one  in 
particular  of  the  different  possible  causal  assem- 
blages, though  each  of  these  particular  assemblages 
of  causal  conditions  is  a mark  or  sign  ( Gamaka  or 
Vyapya ) of  fire. 

The  plurality  of  causes  requires  a further  con- 
sideration in  the  light  of  the  definition  of  the 
causal  relation.  A cause  is  defined  to  be  the 
unconditional  invariable  antecedent.  From  the 
unconditionality,  it  follows  that  the  entire  sum  of 
conditions,  and  not  one  single  condition,  is, 
properly  speaking,  the  cause.  In  view  of  the 
plurality  of  causes,  an  invariable  antecedent  must 
be  taken  to  mean  that  any  particular  cause  ( i.e., 
assemblage  of  causal  conditions  ) is  invariably 
followed  by  the  effect, — not  that  the  effect  is 
invariably  preceded  by  any  particular  cause. 

Popularly,  a single  condition,  say  the  lens  or 
the  fire-drill,  is  said  to  be  a cause  of  fire  ; but,  in 
view  of  the  plurality  of  causes,  this  is  apt  to  be 
misleading,  as  there  is  no  Vy£pti  in  this  case  ; the 
lens  or  the  fire-drill  is  no  more  a mark  of  fire  than 
fire  is  a mark  of  the  lens  or  the  fire-drill. 

The  plurality  of  causes  strains  the  definition  of 
a cause,  and  undermines  the  relation  of  Vyapti 
between  an  effect  and  a cause.  Any  particular 
cause  (causal  aggregate ) still  indicates  the  effect, 
but  not  vice  versa.  The  earlier  Xy  aya  ( down  to 
18 
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Vachaspati  and  Jayanta ) obviated  the  plurality,  as 
we  have  seen,  by  introducing  distinctive  marks  in 
the  effect  such  as  would  indicate  a single  specific 
cause  ( or  indicating 

or  Some  indeed  went  further  and 

held  that  when  the  antecedent  causal  assemblages 
differ  in  kind,  the  effect  phenomena,  though 
apparently  the  same,  do  really  differ  specifically 
( or  in  kind) — i But  the  Xvfiva 
discards  this  hypothesis  ; the  fire  is  the  same,  though 
the  possible  causes  (or  causal  aggregates)  differ,  c.g., 
the  lens,  the  drill,  etc.  But  the  effect  phenomenon 
to  which  we  attend  is  not  the  only  effect ; — in  the 
case  of  plurality  of  causes,  we  must  carefully 
examine  the  accompaniments  of  the  effect,  />., 
the  sum  of  effects,  and  the  examination  will  shew 
some  distinctive  or  specific  circumstance  or  accom- 
paniment which  will  enable  us  to  definitely  deter- 
mine the  particular  assemblage  of  causal  conditions 
that  must  have  preceded  in  the  case  under  exa- 
mination. This  is  the  device  of  the  earlier  Nyaya 
as  well  as  of  the  Buddhists,  as  we  have  seen  ; but 
the  later  Nyaya  doubts  the  practicability  as  well 
as  the  theoretical  validity  of  such  a step  on  an 
unrestricted  assumption  of  the  plurality  of  causes, 
and  feels  troubled  by  the  circumstance  that  no 
effect  for  which  more  than  one  cause  (or  causal 
aggregate)  can  be  assigned,  can  be  regarded  as  a 
mark  or  sign  (Gamaka  or  Vyapya)  of  any  one  of 
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the  causes  in  particular.  Accordingly,  some 
adherents  of  the  later  Xyaya  advanced  the  pro- 
position that  when  more  than  one  causal  aggregate 
can  be  supposed  for  any  effect,  the  latter  is  a mark 
or  sign  ( Gamaka  or  Vyapya),  not  of  any  one  of 
the  causal  aggregates  in  particular,  but  of  one  or 
other  of  them  ; and  the  absence,  not  of  one  such 
cause,  but  of  each  and  every  one  of  them,  alone 
indicates  the  absence  of  the  effect.  A cause 
therefore  should  be  defined  to  mean  one  or  oilier 
of  the  possible  alternative  aggregates  which,  being- 
given,  the  effect  follows  invariably  and  uncondi- 
tionally. If  we  ask  what  is  the  defining  mark  (or 
quiddity)  ol  the  cause  ( ),  we  are 

told  that  it  is  onc-or-otherness  ( ),  and 

nothing  else  : others  cut  the  Goridan  knot  by 
assuming  that  the  different  possible  causes  of  the 
same  effect  possess  a common  power  or  efficiencv 
( ),  or  a common  Gorin’  ( faffing  , 

■which  accounts  for  the  production  of  a common 
effect.  The  latter  is  therefore  a sign  or  mark  of 
this  power  ( aifa  ),  or  this  form  ( snfuffmj  ),  which 
is  manifested  by  each  of  the  causal  aggregates.*ffhis 
hypothesis  ( w*u  ),  they  hold,  is  simpler  and  more 
plausible  than  the  hypothesis  of  specific  differences 
latent  in  the  apparently  identical  effect  of  a 
plurality  ol  causes  ( ). 

(Cf.  Dinakari  on  the  Siddhanta  Muktavali — 
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qmcwn  ^faftsnsrfoffffa:  1 * ^ 

•sqrqraqiKtf:  qr.  *{fqjcRf<jjf3Hw*ft*r  *nq*=r«7 

v)  v 

qrsqjfafa  ^ sqfwqTC  ?ffi  qi^JT  I 
qfuqjtqqi'suuqT  qq  qmstq  ?snf:  1 as  i...^^icma5T 

s)  V 

qn^cugniqin q^  g Tfqnfqq^^qn^qqTqff^qi^t  qqn 

qiHmiqsi  ^gcnmqig  fsfajmsnfuT^m  *\  sjfafofi^:  tsuic.  1 
Sloka  2,  cf.  also,  <?qmfamq?jqjcTflrq  esT^<B^?r  fqf*umqi^  1 
Cf.  Udayana,  Kusumanjali,  Stavaka  1 — uf^ 
7?<TjHfqnRf»iJ«ft  wq^^fotqi^nrfiq:  1 q^affn^ig; 
?fci  McT  5f  I qf?  \%  faaHcftSg  ^fq  .^-31%; 

V 

*mt*ncr,  »r  qusjfu  qtRqffqsrq.  sfag  ^gifffta  i qnqqi^rfTijT  ^ 

*T  rl^T^tq^^  qU^l^T  oJTTlfTR^elgtT  | qH*T  3i'gr5tTcflgfafa 

I *83# qfq  cfcIflT^BJI^  WfltciqTlJiqti:  | 

The  Scientific  Methods  already  noticed,  the 
Joint  Method  of  Difference  ( the  Panchakarani ), 
and  the  Joint  Method  of  Agreement  ( Vyaptigraha 
with  Up6dhisanka-nirasa  and  Tarka  ),  are  not  the 
only  methods  of  ascertaining  causality  or  concomi- 
tance, or  establishing  a theory  (f%wn*0  ; nor  are  these 
Methods  always  practicable.  Very  often,  we  reach 
the  explanation  of  a fact  (enqftrt  by  means  of  a 
Hypothesis  (q^*n)  properly  tested  and  verified 
(fanffaf  A legitimate  Hypothesis  must  satisfy  the 
following  conditions:— (i)  the  hypothesis  must 
explain  the  facts  or  sqqfg)  ; (2)  the 
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hypothesis  must  not  be  in  conflict  with  any 
observed  facts  or  established  generalisations 
t%  SZV  — Jayanta,  Nyaya-Manjari, 

Ahnika  i) ; (3)  no  unobserved  agent  must  be 
assumed,  where  it  is  possible  to  explain  the  facts 
satisfactorily  by  observed  agencies  (qfe 

^^qisfq  a^qqflT  fa 
ibid ) ; (4)  when  two  rival  hypotheses 
are  in  the  field,  a crucial  fact  or  test 
ratio  sufdciens ) is  necessary  ; the  absence  of 
such  a test  (ftfantr-ufa?)  is  fatal  to  the  establish- 
ment of  either,  (5)  of  two  rival  hypotheses,  the 
simpler,  i.e.,  that  which  assumes  less,  is  to  be 
preferred  ( ceteris  paribus ) versus 

(6;  of  two  rival  hypotheses,  that  which 
is  immediate  or  relevant  to  the  subject-matter 
is  to  be  preferred  to  that  which  is  alien  or  remote 
(qgfftqfcmsO  ; (7)  a hypothesis  that  satisfies  the 
above  conditions  must  be  capable  of  verification 
(f«nu*)  before  it  can  be  established  as  a theory 
(rVurr^).  The  process  of  verification  of  a hypothesis 
consists  in  showing  that  it  can  be  deduced  as  a 
corollary  from  (or  is  involved  by  implication  in) 
some  more  general  proposition  which  is  already 
well-established  (cf.  Vatsyayana’s  exposition  and 
illustration  of  Verification,  — including  both 

the  Deductive  Method  and  Colligation). 

This  doctrine  of  Scientific  Method,  in  Hindu 
Logic,  is  only  a subsidiary  discipline,  being  com- 
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prehended  under  the  wider  conception  of  Metho- 
dology, which  aims  at  the  ascertainment  of  Truth, 
whether  scientific  (Vijnana)  or  philosophical  (Jnana) 
(fi’%  wni  Pram  Amara-Kosha  ) ; — 

the  latter  being  the  ulterior  aim.  In  the  in- 
vestigation of  an)r  subject,  Hindu  Methodology 
adopts  the  following  procedure:  (i)  the  proposi- 
tion for  enumeration)  of  the  subject-matter 
(Uddesa),  (2)  the  ascertainment  of  the  essential 
characters  or  marks,  by  Perception,  Inference,  the 
Inductive  Methods,  etc., — resulting  in  definitions 
(by  or  descriptions  (by  gq<?TS»r)  ; and  13) 

Examination  and  Verification  and  f cur's). 

Ordinarily  the  first  step,  Uddesa,  is  held  to  include 
not  mere  Enumeration  of  topics,  but  Classifica- 
tion or  Division  proper  (feunr;  <3 if  st- 

03  rm  1 viv«r 

?fr? — Ja}'anta,  Manjari)  ; but  a few  recognise  the 
the  latter  as  a separate  procedure  coming  after 
Definition  or  Description.  Any  truth  established  by 
this  three-fold  (or  four-fold)  procedure  is  called  a 
Siddhanta  (an  established  theory).  Xow  the 
various  Pramanas  Poofs,  i-.c.,  sources  of  valid  know- 
ledge) in  Hindu  Logic,  viz.,  Perception,  Inference,. 
Testimony.  Mathematical  Reasoning  (sniT  includ- 
ing Probability  in  one  view ) are  only  opera- 
tions subsidiary  to  the  ascertainment  of  Truth 
( oTqfanig).  And  the  Scientific  Methods  are  merely 
ancillary  to  these  Pramanas  themselves. 
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I have  explained  the  principles' of  the  Hindu 
doctrine  of  Scientific  Method,  avoiding  the  techni- 
calities of  Logic  as  far  as  possible  ; and  I cannot 
here  enter  upon  the  logical  terminology  or  the 
logical  apparatus  and  machinery,  which  would 
require  a separate  volume  to  themselves.  For 
these,  I would  refer  the  reader  to  my  paper  on 
Hindu  Logic, — as  also  for  an  account  of  the  later 
Nyaya  which,  in  spite  of  its  arid  dialec- 

tics, possesses  a three-fold  significance  in  the 
history  of  thought:  (r)  logical,  in  its  conceptions 
of  Avachchhedaka  and  Pratiyogi,  being  an  attempt 
to  introduce  quantification  on  a connotative  basis, 
in  other  words,  to  introduce  quantitative  notions 
of  Universal  and  Particular,  in  both  an  affirmative 
and  a negative  aspect,  into  the  Hindu  theory  of 
Inference  and  Proposition  regarded  connotatively 
as  the  establishment  of  relations  among  attributes 
or  marks  ; (2)  scientific,  in  its  investigation  of  the 
varieties  of  Vyapti  and  Upadhi,  (and  of 
being  an  elaboration  of  Scientific  Method,  in 
the  attempt  to  eliminate  the  irrelevant ; and  (3') 
ontological  and  epistemological,  in  its  classifica- 
tion and  precise  determinations  of  the  various 
relations  of  Knowledge  and  Being,  with  even 
greater  rigidity  and  minuteness  than  in  Hegel’s 
Logic  of  Being  and  Essence.  I will  conclude 
with  a few  observations  on  Applied  Logic,  i.e.,  the 
logic  of  the  special  sciences,  which  is  such  a 
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characteristic  feature  of  Hindu  scientific  investiga- 
tion. What  is  characteristic  of  the  Hindu  scienti- 
fic mind  is  that  without  being  content  with  the 
general  concepts  of  Science  and  a general  Methodo- 
logy, it  elaborated  the  fundamental  categories  and 
concepts  of  such  of  the  special  sciences  as  it  cul- 
tivated with  assiduity,  and  systematically  adapted 
the  general  principles  of  Scientific  Method  to  the 
requirements  ot  the  subject-matter  in  each  case.  The 
most  signal  example  of  applied  logic  (or  Scientific 
Method ) worked  out  with  systematic  carefulness 
is  the  Logic  of  Therapeutics  in  Charaka,  a Logic 
which  adapts  the  general  concepts  of  cause,  effect, 
energy  , operation,  etc.,  and  the  general  methodo- 
logy of  science,  to  the  special  problems  presented  in 
the  study  of  diseases,  their  causes,  symptoms  and 
remedies  ( vide  Charaka,  Vimdnasthana,  Chap  IV,- — 
also  Sutra  Sthana, — vide  my  Paper  on  Hindu  Logic  ). 
Here  I will  give  an  illustration  of  Applied 
Methodology  from  the  Science  of  Analytical  and 
Descriptive  Grammar.  Patanjali,  in  the  Maha- 
bhashya,  is  very  careful  as  regards  Methodology. 
I take  no  note  now  of  the  philosophical  presupposi- 
tions of  his  philology  ( vide  my  Paper  on  the  Hindu 
Science  of  Language^,  but  will  confine  myself  to 
his  presentation  of  the  Applied  Logic  of  Descrip- 
tive and  Analytical  Grammar.  The  sentence  is 
the  unit  of  speech,  as  every  Hindu  philologer 
contends,  but  the  first  business  of  Analytical 
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Grammar  is  to  analyse  the  sentence  into 
its  significant  parts  and  their  coherent  rela- 
tions to  one  another.  Assuming  that  articulate 
sounds  are  signficant,  the  question  is  : — how 
is  the  sentence,  which  is  the  unit  ot  articulate 
speech,  broken  up  into  significant  words  and 
their  mutual  relations  ? Patanjali  answers  that  this 
is  done  by  an  instinctive  use  ( cf.  Vachaspati’s 

) ol  the  Joint  Method  of 
Difference  ( combined  Addition  and  Subtraction), 
fortified  by  the  Joint  Method  of  Agreement 

)•  Patanjali  starts  with  a simple  case. 
Take  the  two  sentence-units  : — Pathati  (he  reads) 
and  Pachati  (he  cooks).  Suppose  you  start  with 
the  assumption  that  these  sounds  are  signi- 
ficant, and  that  separate  elements  have  separate 
meanings.  Then  you  hear  Pathati,  and,  at  the 
same  time,  a man  reading  is  pointed  at.  Then  the 
assemblage  of  sounds  Pathati  (/.  e.,  Path  + ati) 
stands  for  the  assemblage — ‘one  reads,’  ( i.  e.  the 
action  reading -fan  individual  agent).  Similarly 
by  finger-pointing  or  other  indication,  you  find  that 
the  assemblage  Pachati  (i.  e.  Pach-pati)  stands  for 
the  assemblage  ‘one  cooks’  (/.  e.  the  action  cooking 
-fan  individual  agent,  sa}q  the  same  agent  as  before). 

Xow  look  at  the  groupings  : — 

Path  + ati  = reading  -f  one  agent. 

Pach  +ati  ■=  cooking  -fone  agent. 
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From  repeated  observation  of  similar  groupings, 
one  is  led  to  conclude  that  Path  is  the  invariable 
concomitant  of  the  action  heading',  because  the  dis- 
appearance ot  the  former  ’(the  other  element  remain- 
ing) leads  to  the  disappearance  of  the  latter  a rough 
Method  of  Difference  by  subtraction — fig??)  ; that 
Pach  is  the  invariable  concomitant  of  the  action 
‘cooking’ because  the  introduction  of  Pach  (with 
nothing  else  added)  leads  to  the  introduction  of 
the  action  ‘cooking/  (a  rough  Method  of  Difference 
by  addition, — ; and  that  Ati,  which  is 
the  only  ‘common  antecedent’  ( . is  the 

invariable  concomitant  of  ‘one  agent’  which 

o 

is  the  only  common  ‘consequent’  ( > In 

fact,  the  last  should  come  first  by  the  Method 
of  Agreement,  then  the  other  two  either  by 
Residue,  or  by  Joint  Agreement  in  presence  and 
absence  I )•  So  far  all  is  plain  sailing, 

though  only  very  simple  and  very  rough  applica- 
tions of  the  Methods  are  given.  But — and  this  is 
the  point — throughout  the  argument,  it  is  assumed 
that  one  sound  is  the  concomitant  of  one  idea,  in 
other  words,  there  is  no  plurality  of  causes  to  vitiate 
the  application  of  the  Method  of  Agreement  in  the 
above  example.  And  now  the  objection  is  ad- 
vanced that  this  basal  assumption  is  untrue.  The 
same  sound  is  not  the  concomitant  of  the  same 
idea.  Different  words  (sounds)  may  have  the  same 
meaning,  and  the  same  word  (sound  may  have 
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different  meanings.  We  cannot  therefore  by  the 
Joint  Method  of  Agreement  ( ) deter- 

mine the  meanings  of  words,  or  the  separate  func- 
tions of  roots  'stems)  and  inflections, — at  least  not 
so  simply  as  is  pretended  above.  Patanjali  states 
this  difficulty  in  the  way  of  applying  the  Scientific 
Methods  to  the  problems  presented  by  Analytical 
Grammar,  a difficulty  arising  from  the  plurality  of 
causes,  but  does  not  state  the  solution.  The 
solution,  however,  depends  on  the  Method  of 
Subtraction  and  Addition  (Patanjali’s  and 

).  For  it  will  be  found  by  extensive 
observation  that  the  number  of  meanings  of  which 
a word  (sound)  may  be  capable  is  limited.  So  also 
is  the  number  of  words  (sounds)  expressive  of  a given 
meaning.  Hence,  by  the  Method  of  Difference, 
etc.,  the  causal  relations  of  words  and  meanings 
may  be  determined.  Patanjali  thus  establishes  the 
doctrine  of  Prakriti  and  Pratyaya  (roots  and 
inflections’,  with  their  separate  significance,  which 
is  of  course  a necessary  postulate  in  the  case  of  an 
inflectional  language  like  Sanskrit.  Isolating  and 
Agglutinative  languages  offer  less  difficulty, 
whereas  the  difficulties  are  in  some  respects 
enhanced  in  the  case  of  languages  with  a polysyn- 
thetic  or  incorporating  (incapsulating  morpho- 
logical structure. 

^ -q-i  usqqig  4fh  1 TFi 

wAflt  sgfriTcjft  qy  | gqq, 

1 'j  \ ' 0- 
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q^cffai#  VtgH  ( q^), — effHJrl  gqilig^  ( q^  , — 

*>^1  (4f«  ) J-  ^vfsfq  St  ten  ( fMiSfti:  ), — 

“fifaft  Hq^iq^T  ( qferifiSI  ), — ^te?  ( SiflcS  ^qfste  ) \ 

-v  - > ,«  « 

3*1  g:  3l^t  ftqH,  fTW  <qa:  sftsiTf  ^te‘3  i s:  si5? 

«q5iT?i3  ctw  ^eff  <te:  gfssf  ^qsnqff  i g:  *t*sls*tef  *rsi 

4 

*fte«ffs3-4f  i 

4 

f«iq*l  ^q^I€: — l?<lt  ff  Jl5?!  q^itel  Vf^pf!  I c15<HlT  5^: 
**:  qr^r:  | <Ufig  SJ^l  srfq;  | crssrar  €P3i:  qi?T  *uq|  ?fa  I 
m far  ^ suftets^TU  fair  vr^fer  i *nfq  i fTtswqtn  *t 

*x 

f^r^TeftfcI  I item  fa  ’qqqxIT  ^aajfcftqfWI^q  I ^<T 

qci^jj  qfisfQ;  -qq  qsaite  ?fa  i ( Mahabhashya,  i — 3,  9. ) 

Patanjali  not  only  applies  the  Scientific 
Methods  to  the  foundations  of  Grammatical  Analysis, 
but  also  by  their  means  establishes  and  elaborates 
the  fundamental  categories  and  concepts  of  Gramma- 
tical (and  Philological;  Science,  e.g.f  the  concepts  of 
action  ( faun),  agent  ( <*fn  ),  instrumental  cause  ( <*k«d 
),  end  ( fafaxf),  origin  (*g),  limit  (%mfy >, 
substance  ),  quality  ( ijm  ),  and  genus  ( sir  fa  ) ; 
— also  of  the  fundamental  relations  (at  the 
bottom  of  all  thought  and  speech  j — the  relations 
of  Time  ( <*nfar<fiw*r  ),  of  Space  ( ), 

of  Causality  (snaisn^qivrfq),  of  inherence  (qimw  , 
of  co-inherence  ( faarq(«faai|3»uq  ),  of  the  sign  and 
the  signate  ),  of  mutual  dependence 

( Scnterw ) ; — an  entire  grammatical  (and  philo- 
logical) apparatus,  which  will  serve  as  a i point 
d’appm  for  generations  of  philologists  and  gram- 
marians to  come. 


ADDENDA. 


(By  Principal  Brajendranath  Seal.) 

Empirical  Recipes  from  Varahamihira  ( circa 

550  A.D.  ) relating  to  Chemical  Technology. 

A.  Searing  of  hard  rocks  to  enable  them  to 
be  cut  (or  pulverised ) ( fsr^nsHau  ). 

Sprinkle  on  the  rock  taken  red-hot  from 
the  fire  of  Palasa  and  Tinduka  wood  ( Butea 
Frondosa  and  Diospyros  Embryopteris  ) : — ( a ) 
diluted  milk,  or  (b)  a solution  of  wood  ashes 
ithe  ashes  of  the  Mokshaka  mixed  with  those  of 
reeds),  or  (c)  a decoction  of  (the  fruit)  of 
the  jujube  ( Zizyphus  Jujuba  ) kept  standing  for 
7 nights  in  a mixture  of  whey,  vinegar  and  spirits, 
in  which  Kulattha  (Dolichos  Uniflorus  or  Bifiorus) 
has  been  steeped,  or  \ d ) a solution  of  the  ashes 
of  the  Neema  bark  and  leaves  ( Azadirachta 
Indica),  the  sesame  pod,  the  resinous  fruit  of  the 
Diospyros  Embryopteris,  and  the  Guduchi 
( 1 inospora  Cordifolia),  with  cow’s  wieve.  Repeat 
the  process  seven  times  (in  the  last  case 
six  times). 

( Vardhamihira,  Vrihat-sawhita,  Chap.  33, 

Slokas  1 1 2- 1 17). 
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B.  Hardening  of  steel  ( ). 

(1)  Plunge  the  steel  red-hot  into  a solution  ol 
plantain-ashes  in  whey,  kept  standing  for  24 
hours  ; — then  sharpen  on  the  lathe. 

(2)  Make  a paste  with  the  juice  of  the  Arka 
(Calotropis  Gigantea),  the  gelatine  from  the  horn 
of  the  sheep,  and  the  dung  of  the  pigeon  and  the 
mouse  ; apply  it  to  the  steel  after  rubbing  the 
latter  well  with  (sesame)  oil.  Plunge  the  steel,  thus 
treated,  into  fire  ; and  when  it  is  red-hot,  sprinkle 
on  it  water,  or  the  milk  of  the  horse  (or  the  camel 
or  the  goat),  or  ghee  (clarified  butter),  or  blood,  or 
fat  or  bile.  Then,  sharpen  on  the  lathe. 

( Varahamihira, 

chap.  49,  slokas  23-26. 

C.  Preparation  of  cements  (for  rocks,  metals, 

etc.')  ( 1 — 

Varahamihira  gives  the  following  recipes 
among  others.  (1)  First,  prepare  a levigated  powder 
with  lac,  the  resinous  exudation  of  the  Pinus 
Devadara,  the  Balsamodendron  Mukal,  the  Feronia 
Elephantum,  the  kernel  of  the  fruit  of  the  FEg le 
Mariuelos  (the  bel),  the  Diospvros  Embryopteris, 
the  Neem  (Azadirachta  Indica),  the  Mhow 
( Bassia  Latifolia),  the  Indian  madder  (Rubia 
Manjistha),  the  Phyllanthus  Emblica,  and  the  resin 
of  the  Sala  tree  (Shorea  Robusta ),  then  make  a 
decoction  of  this  in  256  Palas  of  water  reduced 
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by  boiling  to  32  Palas,  and  apply  the  decoction 
hot. 

(2)  The  horns  of  cows,  buffalos  and  goats, 
asses  hair,  buffalo's  skin,  with  gavya  (cow’s  urine 
etc.),  the  Neem  ( Azadirachta  Indica)  and  the 
Feronia  Elephantum,  similarly  treated. 

(3)  A mixture  of  eight  parts  of  lead,  two  of 
‘ bell-metal  ’ and  one  of  brass,  melted  and  poured 
hot  (Maya’s  cement). 

1 he  first,  it  will  be  seen,  has  lac,  gum  and 
turpentine  as  principal  ingredients  ; the  second 
makes  use  of  gelatine  ; and  the  third  is  a metallic 
cement. 

D.  Nourishment  of  Plants  (from  Varaha- 
mihiria,  Chap.  54,  on 

The  most  suitable  ground  to  plant  in  is  soft  soil 
that  has  been  sown  with  the  Sesamum  Indicum, 
and  dug  up  or  trodden  over  with  the  sesame 
m flower.  Grafts  should  be  smeared  with 
cowdung.  For  transplanting,  the  plants  should 
be  smeared  with  ghee  (clarified  butter),  sesame 
oil,  the  honey  of  the  Kshudra  variety  of  the 
bee,  the  oil  of  the  Csira  ( Andropogon  Laniger 
or  Andropogon  Citrarum  ),  the  Vidanga  ( Embelia 
Ribes  ),  milk  and  cowdung.  Trees  should  be 
planted  at  intervals  of  20  or  16  cubits. 

As  a sort  of  general  prophylactic,  mud  kneaded 
with  ghee  (clarified  butter)  and  Vidanga,  ( Embelia 
Ribes  ) should  be  applied  to  the  roots,  after  which 
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milk  diluted  with  water  should  be  poured.  As 
a remedy  against  barrenness,  a hot  decoction 
should  be  made  of  Kulattha  (Dolichos  Uniflorus 
or  Biflorus',  Masha  ( Phaseolus  Roxburghii), 
Mudga  (Phaseolus  Mungo , Tila  ( Sesamum 
Indicum),  and  Yava  ( barley) ; which,  when  cooled, 
should  be  poured  round  the  roots. 

To  promote  inflorescence  and  fructification,  a 
mixture  of  one  Adhaka  (64  palas)  ol  sesame,  two 
A'dhakas  (128  palas)  of  the  excreta  of  a goat  01- 
sheep,  one  Prastha  (16  palas)  ol  bailey  powdei, 
one  Tula  (100  palas)  of  beef,  thrown  into  one 
Drona  (256  palas ) of  water,  and  standing  ovei 
for  seven  nights,  should  be  poured  round  the  roots 
of  the  plant.  The  measures  given  are  for  one  plant. 

To  ensure  inflorescence,  etc.,  the  seed  before 
being  sown  should  be  treated  as  follow-s:  I he 

seeds  should  be  taken  up  in  the  palm  greased  with 
ghee  (clarified  butter  ),  and  thrown  into  milk  on 
the  day  following,  the  seeds  should  be  taken  out 
of  the  milk  with  greased  fingers,  and  the  mass 
separated  into  single  seeds.  This  process  is  to  be 
repeated  on  ten  successive  days.  Then  the  seeds 
are  to  be  carefully  rubbed  with  cowdung,  and 
afterwards  steamed  in  a vessel  containing  the 
flesh  of  hogs  or  deer.  Then  the  seeds  are  to  be 
sow-11  with  the  flesh,  with  the  fat  of  hogs  added, 
in  a soil  previously  prepared  by  being  sown  with, 
sesame  and  dug  up  or  trodden  down. 
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To  ensure  the  formation  of  Ballaris  ( i.e., 
sprouting  and  the  growth  of  luxuriant  stems 
and  foliage  ),  the  seeds  should  be  properly  soaked 
in  an  infusion  of  powdered  paddy,  Masha 
(beaiT,  sesame  and  barley  mixed  with  decom- 
posing flesh,  and  then  steamed  with  Haridra 
(turmerich  This  process  will  succeed  even  with 
the  Tintidi  (Tamarindus  Indica).  For  the  Kapittha 
( Feronia  Elephantum),  the  seeds  should  be  soaked 
for  about  two  minutes  (lit.  such  length  of  time  as 
it  would  take  one  to  make  a hundred  rhythmic 
claps  with  the  palms — cumins?  ) in  a decoction 
of  eight  roots  (A'sphota,  A'malaki,  Dhava,  Vasika, 
Vetasa,  Suryyavalli,  Syama  and  Atimukta,  i.e.,  the 
Jasmine,  the  myrobalan,  the  Grislea  Tomentosa, 
the  Justicia  Ganderussa,  the  Calamus  Rotang,  the 
Gymandropsis  Pentaphylla,  the  Echites  Frutescens, 
and  the  Dalbergia  -Oujeine-nsis)  boiled  in  milk! 
lhe  seeds  should  then  be  dried  in  the  sun.  This 
process  should  be  repeated  for  thirty  days.  A 
circular  hole  should  be  dug  in  the  ground,  a cubit 
in  diameter  and  two  cubits  deep,  and  this  should 
be  filled  with  the  milky  decoction.  When 
the  hole  dries  up,  it  should  be  burnt  with  fire,  and 
then  pasted  over  with  ashes  mixed  with  ghee  and 
honey,  Three  inches  of  soil  should  now  be 
thrown  in,  then  the  powder  of  bean,  sesame  and 
barley,  then  again  three  inches  of  soil.  Finally, 
washings  of  fish  should  be  sprinkled,  and  the  mud 
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Page.  Line. 

,,  127  ,,21  after  ‘potash  etc.,  add  The  Audbhida  salt,  an 

inflorescence  of  the 
soil,  stands  for  reh 

•»  I2b,  ,,  5 after  1.  5 1 add  Origin  of  precious  stones : 

— Some  hazarded  the 
guess  that  the  precious 
stones  are  rocks  (or 
earths)  metamorphosed 
by  natural  process  in  the 
course  of  ages  (Varaba- 
mihira  — fihgrfjgq-  *awiaTcT 

q|f^q<?ttc(Ti?— Ut- 

pala  notes,— 

«UHi:  | 

ji  *43  m 4 after  'Tejas  compounds’  add 

‘‘  rhe  Tejas  compounds  predominate  in 
the  composition  of  the  blood.” 

pp.  130-131  for  the  last  2 lines  on  p.  130,  and  the  first  line 
On  p.  13 1,  substitute  (he  following  ; — 

At  any  rate,  Dridhavala  imported  into  Charaka  much  of 
the  surgical  knowledge  which  had  till  then  been  the  traditional 
heritage  of  the  Susruta  school.  And  in  the  matter  of  the 
surgical  treatment  of  certain  diseases,  the  genuine  Dridha- 
vala is  often  as  advanced  as  Susruta’s  redacteur  himself. 
The  latter  was  probably 
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Page,  f.ixe. 


73 

1 

for 

Un-seed1 

read 

sesamum 

8 1 

i'3 

n 

imtuites 

yy 

intuits 

92 

r3 

yy 

or 

yy 

on 

if 

T9 

j-j 

Put-ana's 

1 r 

Purana 

128 

10 

j f 

boniies 

yy 

honeys 

>35 

2 

t y 

yy 

lfa 

*7 

tt f ter 

Amarakosha 

si\t  1*  century, 

A.  D. 

>•>  2'5' 

, 27 

for 

gru 

read 

cjTsr 

137 

8 

y y> 

is  used 

yy 

\vas  wdnt 

140 

5 

M 

148 

22 

; t 

stmisT# 

yy 

91^1  Tgt2T 

tbo 

4 

fi 

ndeed 

yy 

fhdecd 

Jf)f) 

>5 

r 

esser 

lesser 

167 

7 

* < 

Par  i mad ualya 

read 

PArftnandalya 

>71 

24 

after 

Pancbadasi 

add 

cf.  also  Jayanta, 

Manjari 

204 

ro 

for 

^VfT^TTT 

read 

V 

•3 

after 

mixture 

add 

of  a peculiar 

kind,  from 

which  evapor- 
ation ordina- 
rily sets  the 
water  free  (cf. 

Udayana’s 

'gsrqtfT^jfi 

infra). 

205 

2r 

for 

<TS53 

read 

20i) 

23 

• » 

1 > 

» * 

24 

yy 

yy 

224 

H> 

1 ♦ 

air-filled 

yy 

the  air-filled- 

225 

B5 

after 

Test  of  Truth 

add 

(after  the  Bud- 

dhists) 

< r 

22 

T» 

also 

y y 

compare 

226 

1 

*7 

Truth 

yy 

the  Buddhists 

contend 

rr 

.) 

rt 

reality  beyond 

• » 

if  any 

23 » 

-** 

for 

subject} 

read 

subject. 

>3 

after 

lengths 

add 

and  weights 

» 

> 5 

emit 

of  equal  weight 

19 

26 

for 

yy 

fqsrt? 

1 ♦ 

27 

t * 

qmunT^nf 

y> 

t>TVT<!JT??TTV 

232 

1 

M 

<sf?T  | st  i 

y l 

?f=T  v?r  ?!  | 

243 

» * 

a contradiction 

, 

an  unsettlement 

246 

9 

a tier 

Bauddha  Darsanam  add 

vide  ahn  Sridha- 

ra,  Kandali 

M 

>4 

omit 

in  the  Mimansa. 
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for 

On. 
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vsr: 
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•• 

» 

f y 

yy 
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sjl^t 
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siTfs 
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27 

M 

ause  cand  efTect 

,, 

cause  and  efTect 
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22 

after 

Mahabhashya 
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(Circa  150  B.  C.) 
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>> 
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yy 
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of  substance 
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SANSKRIT  TEXTS. 


Extracts  from 
RASARATNAKARA. 

^■RIT^^-f^Tf^rTTcT 
^ 4 

^ ^TWW*T.  I 

f%*PT  fxR  7}f7t  TJWfrl^ 
f^rrt^g^T^T%^  vrifacW  I 
f%cT  1W  rT^IT^^f^H 
^ffrfrT  II  ? II 

faRTT^  tTfaW^r. 

q^T3rf^n^rr%^  ^r tfer:  i 

mf^rT. 

^rrtfa  ?ttt  ^nwi;  ii  r ii 

i 


HINDU  CHEMISTRY 


•!<.  vV.  vV,  «J/U  I 

IS1  *«V*  rA'  *if  I 

sE*r*r 

*5^  ^fT^*T  II  ^ II  # 

f^R  <ZT%\  ^HTf^ri: 

^ rf  *t^t  1 

STfWVrrfarr 
^TWT^f^nWr  II  8 II 

frerar^s^aTTO  m^?r  1 

trWrePsRPfa  ^tTT  ^it  g^cra*  ||  ^ || 
f%*R  f^j 


* Agrees  nearly  with  Rasarnava  ; cf.  Vol.  I.  Sans, 
ts,  p.  13. 

t q^T^n  is  the  correct  form. 


HINDU  CHEMISTRY 


5 


^TrTTfTH%*T 

^ II  $ II 

f^pn  fawr  wrrfrifa  wqm  i 

rH^^Tl%  froim  ii  «l  n 
^r#i  ^thht  i 

VJ 

jrropr  11  ^ ° 11 

TjTxV.  *35T?^hf?Tto5Rf  I 

X 

I 

^m^n^rr  HTrur.  ^^TT*mTf%rrr:  i 
^rf^rlTf^f^f  T^fx^THW^UFE  I 
^HT!  Wtwfaf  HZTTTHT  cflT^HT  II  ^ II 

%*UJtTH^HI  I 

^TRR  WTTTT^  WTflTrT  \ 


# The  text  reads  ts,  which  is  incorrect, 
t This  vgrse  also  occurs  in  Rasarnava. 
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<T IT  f%3TTfaf%TT  II \\\\ 

rTTT^f^:  | 

^ f^N 

*1%^  w‘  II  * 8 II 

^^Tft^irr^^'^TT^^vrTf^HJT  i 

qf^^r^ril ^ 1 pq fi  +i  HR^II 
Hc^^i  HT^D^'  %^TPrfW^  I 

C\  v 

RTTRW^  RHTTgaT  %^#^TfcTfRT  HR 8 II 
W%H  Ig^RgtrTO  HTfacT^  ^f^THT  I 
rHR  qcT?I  ^ W^fTSrT^T  *1  #W.  IIR^II 

Isfrr^rOT’  i 

V 

?Rf  *|W^ 

>»  These  couplets  also  occur  in  R.  R.  S.,  with  this 
difference  that  in  the  latter  has  been  substituted 

for  *ITTg. 
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^fsfr  ^Trrrfr^r 

*rrferi  i 


ira  ^TRT^cJ^  THIh  ^ 

^tl^-RTTW  U RT  II  % 
?r^T§^rr^wtTT«it  unfem  i 

^WTTJTRf^T^T^t  ^%THRf  ^ ! II  ^ II 

HTR?  I 

o 

^t^tc}  f^mrifH  ^ *$w[  g h^ii 

cJfTf%3I  HTRI^W  ctf^fw^T  I 

HecrrWTg«li  ^i^  ^^TOWrfacW  II  *5  II 

’grl  *UJcT  t^Tcf  ^ | 

mfrirr  ijctrijpmit  ^rfaiwfw  *urc[  n ^<c  n 

rTTRI  ^Tt=i  TWIN  f%WHT  II  ^ o II 

m \ f^errexsrmfT^f^:  i 


* 


Cf  Rasarriava.  Vide  Sans.  Texts,  Vol.  I.,  p.  12, 
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WTT^nN  MT^TT^if  VITf^rf  ^ | 

^\W[  "TT^T  m rr  ^Trrr  II  ^ II 

^^5FTrT  WTri  ZWW*  | 

^ ii  ^ ^ ii  & 

| 

V 

f%TTf*T  I 

vrr1%rr  =fr^T w,  \\  ^ ^ n 

^TfTTrf  ^cR-?jq%  I 
*7cm  fi  a|  y ; ||  ^ ^ ||  «j* 

f^RReR  I 

v 

IfTrf^T^  mfrTH^  ^~TT7R  | 

^xoT  ^rlWWTST  5TRffi  5fT^  W^m:  II  ^ || 

i 

TTVTTt^  ^R^|4  ^wre?n  i 


* Cf.  Rasarnava,  Benares  MS.  V.  37 — 38. 
t Cf.  Sans.  Texts,  Vol.  I.  p.  12.  R.  R.  S.  Bk.  ii, 


103 — 104. 
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hh:  wtci  snrrqqq  hh:  ii  11 

^r^^Tf^T^TTTd^f^:  I 

vV.  «J/r.  «!/!,  v'!.  Jt, 

<•'  rA'  "«%•*  'A'  "A* 

W qq  HTr^T^t  I 

fqi  qqftqfa:  qrrqT^T^qrrf%^:  ii^oii 

q^TWTfq  q?reT#q  vnqqq  | 
rTfT^W  qqq  qt%«T  qqT  I 
If^q  Wfq  T^T^f  ^Tq%  qqq  II  % l II 

^^qiTl%fHqTH^fqfq:  I 
qT%«T  q^  qT^q  (Tt^lt 
qum  ?*i  fsj^iqT  q qiqq  I 
TT^TT^qT  qq  fq^Hrl 
HTT^f  TTTWtqfTqq  qq?Tq  ||  <*;>  || 

•;<.  *j/u  •$«» 

A"  rA*  -A'*  'A* 

wq 

rTTT  ^WtT^TTTl%%qi  I 

qqq^q  MTmfqf^q^ 
fq^qTri  qrfqq^  qt^ir:  n ^ 11 


IO 
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^rrrfa  wftrefor 

T%*T  I 

T}f%cnf^TT*i 

•^rslrf^rr  nTTrlwror  n 

^f?T 

TTTT^TTfH  TTTTT  'TT^T  f^fa:  I 

^THt  T^WSnfWTC  ^n^TOTTT.  I 

^rdrftiR 

^TTTl%  W%  *FWrf*T  I 

fsT^cfi  TlfvR- 

Cv 

*wf<?<Tt  II  S>  II 

^TT^WR^IV.  I 

,,  Jf*  .siu  •?<* 

Sj£  IS*  'A'  'A' 

TTCnfteffr 

^TT^fT  T%‘^WT^T  ^T^T^TTTtf^H^T  II 8 II 
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ttt  *rir  v\fz  i 

?T^tcf  Z^rf^TcTTg  11^  ® II 
^r*rggrr  fcimim  i 
ctx^t  ^T^^^Tc^TRm:  11  3 i 11 
H^Tc*TTM%^  f^g^TTSSTTcT  II  II 

■u.  </'  j«.  j«- 

'if  TV  If  Vf 

tftfNrTWSfTTTOT  I 

x 

^gT*j«ii\%r*T  f%^TT^  ^ ^i^Rrrg  ii  ^ " 

ggf  g g?f  t ^t^it  im:  i 

ftswrogj  vrnw^f  g ggT#T:  11  ^ 11 
gW*  wfacST  g ^t  ip : *R:  i 
ggT%T  i^‘  ^fT  #WTt^f^i^rr  gs:  ii  $8  11 
^ft^t  g^rf^RT  ggT  11  $ *.  11$ 

gg^i  n*r  ^tw  g^rrsi  ^rr^  foerg  i 
H3TR  7T^Ri‘  W ^T  f%faf%$cT  II  ^8  II 

0\  V 

^rc^TT  ^if^TJCTCT  ^ I 

^ s 

rigw  q%^Tgrervn-3R  n ^ 11 


* Cf.  Rasarnava.  Vide  Sans.  Texts,  Vol.  I p.  4. 


*S\ 


12 


HINDU  CHEMISTRY 


^TCf^t5W"RJTf?r  HrSTWTH  rf  f^rfafWcT  | 

N *s 

3^  qtte^ir^n?  n ^ 11 

f^tocnSzk*: 

x N'/  \^  s 

f%€t  ^TRl"^  I 

\3 

W^ftqcffXTt  ^ ^^vrT^TTOf^ri:  II 
srtef  ^s5^f?^  <Txsw*r  i 
^TT*T^  ^rrerer  W^rC  | 

m\  ^Qf  TTHTH^  WTT^T:  I 

SKTFsrf^JZt  *Jc*T  ^T^TT^IT:  f%Trr:  I 
W^E^T  T^*3TTR  f^TT^P'T  % I! 
sforRT^  — 

S3 

*ng  wwvnfi  vwimw.  i 

cfnTOTfa  *T  ^W^STT  *7fe^TrIT?T  II 
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r^JT  ^T«T^T  I 

<7^T  €t?  cUUT *  *IW.  II 

•!£.  *!«.  •!(.  41!. 

'A'  rA'  W "A' 

^T^ir  ^Tf^HT  ^3<rpgT^n  i 

^Tcr^rfa  ^ ^narrfa  wwrmi t:  ii 

ST^T  ^r!T  I 

^^HTf^rTT  ^Tf^T  c#  W?  TfT^rW  II 

Nj 

*mj  ht^  & # * 

fTffMTTTHT  % H^55I  II 

^HIDS^  — 

N> 

^Frfa  % ifa  *r^T  i 

r> 

<l*w  m%j$  Tw$<<i  % ii 
WTT%^Tt?^  ^rr^r — 

^w^-ttwtV:  $*TTTt  i 

faWfem  ^t^t  % ^rri?n  if=r  h 

*nrnrrfr  i 

*rnroTfrr  ^ h 
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xpTTi?i  UorwftT  w st?w  I 

f*T5  ^Jcf  II 

*TT^t  ^raiwr^  mri^r  i 

# # # ii 

TTT^  TJ-^TTT^  ^T  =9rW  I 

S cr^w  ^r^^rrfa  ii 

*rwunTtw*rc:  ut^t  f*fTT^r^rr  i 

fi^TT:  TTT^tMTg  ^TOrfstT  II 

cfrltWT  ^sfi^TTsT^  %fT?i  I 

m^r  ^t^reif^r  ^nf%^r  11 

1C  cfT^Tlf^  fcjfERlfa  # x * 

He=IT  cTcT.  ^ it 

TsHfor  ^ctr— 

TTT^filc^T  TT^fi^  TT^TT^T:  I 

^ITt^  fMHfa  ^TsSf  *Rf*T  II 

^TJTT^  — 

v) 

H w ^\rW  II 
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Wrttfa  *T  rT  1%^TT^^[?TcR-»T  II 

'TT'TTT1^  HTrHri  f%i?Tq  ^T^TXT^W  I 
^=gT^r  W ^"Niri  rf  ^f^rf  f%  II 

3T  ^ VTT^RT^rf%WT  I 
frrecT  ^TTZ:^?TO  II  & 

^mn\  wfqfq:  i 

murc^sRi, 

^faqrra^,  w.mrre- 

srei,  ^r.mcRira,  mcRsp#,  fcnmrqrw, 
qPR(?)*Hei,  qr^q^, 

qTgquq*#,  ^f^r€wq^, 

■fjqrq^,  ’ffeqiTW,  WT(?)HT5RSFci,  ^TT- 
q<  *JfT«raTW,  •TTTTq^q^,  W[fkWT^f 
i 

V 

Tfqm 

q:  t*tw  1 


* Cf.  Rasarnava,  Vide  Sans.  Text,  Vol.  I.  pp.  17  — 18, 
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W TWTCTcT 

^rm  h 

f#f#GT  fl^TT^c^ 

It#  I 

s&niur  hw  f#grrs#^ 

wltr!  2JT^CT  II 

Sj  N 

W^TT%5T  f#f|#  TTrT^T 
^THTfl^T  ^T2f  | 

®\ 

Wfl#  cRT  ^rfrWrTfl  II 

V s 

Itf#  TWFTT**ra  *TFW^ 

^T«TTrI#cT  I 

v x 

^rWTfrllt  f^lr^rTTglf# 

f%#  TTST^RT  II 
q#  TRTT^FJ  T^T^r  HW 

^ ^nsfe^nr  i 


* The  text  seems  to  be  incorrect. 
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f^TT^TT^  || 

<\  N 

fWTW  mT^f- 
f^f^TRI  W ufV*lfe?P^  I 
1%^  TTTerf  cTOTO  ^WT 
^IWHUT  JlfzWt  ^ 3TT&IT  If 

fwt:  twt^tct 

♦ s 

TfTrr  *TOT  II 

V 

•?'-  «!<•  •!«.  •} 

•A-  iv  *>v  *i 

T%^3T^*T  *mT7W  I 


Extracts  from 
RASAHRIDAYA. 


^mv.  i 

'J  4 

A=  MS . from  Nepal. 

B = MS.  from  India  Office  Library,  with  a commen- 
tary, named  “Balanvayabodhika.” 

C — MS.  from  Benares. 

[Z\*R\ — ^STTCFriTGRTOTTW — ] 

mcRW  ^rgfkrr:2  ^t1%%  srra-ra3  n 
[f^T — ^ ijfsggrn^rer  q^tftf^gMT?rsrtl^irt 
tcts'wt? — ] 

(1)  A reads  m«j,  which  makes  the  sentence  incom- 
plete and  the  metre  defective. 

(2)  A reads  which  is  a tautology  as  well  as 

a grammatical  error. 

(3)  uraifl  is  the  variant  in  B.  1 his  is  a de- 
fective metre. 
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WcSTT  g *TT*TWWTH:2  I 


frwur  ^HT3  faqcrfa  ^W*IT  ^rfU  || 


■^ferfefazcrft10  II 

4 


(1)  A reads  ^^fqf's^. 

(2)  faqi<§r?t  stijr^  flfTq  is  the  reading  in  A,  which 
is  incorrect  as  well  as  defective  metre. 

(3)  A reads  elqi^^r. 

(4)  A reads  ^‘,  which  is  a tautology  as  well  as 
a grammatical  error. 

(5)  B reads  =q^n^=3  , which  destroys  the 

metre. 

(6)  B reads  eshtt  <j,  wherein  3 is  redundant. 

( ~)  B reads  *Tft  fTirjTT't  jncRRT^iRT,  which  mars  the 
metre. 

(8)  A reads  ^iqfa^risuts, which  is  a defective  metre. 

(9)  B reads  qRT:,  which  is  grammatically  incorrect. 

.(10)  A has  ‘jqfqierRiT^niA  which  is  senseless. 
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-famfrirr.  1 

^rfTT  ^frf  T%^T  ^WniTStsfa  m^TS^t1 2 3 4 5 6 7 8  II 
3u3T2i>  f% WTf^1%faT^Tf5T=h I M £fa: l 

*T%£f  mWA  I! 

"sra^T  f 6 famfficr.  n 

^f^f^^rrfrT  ^?r:  mi:;  nttlWTT^  II 


(1)  A reads  ?rfsi*r  tffwr#,  which  is  incorrect. 

(2)  fwfacTS^f^nfih  an  incomplete  variant  in  A. 

(3)  A has  an  incorrect  reading — ^ircrat'U^uisireT. 

(4)  This  verse  and  the  next  two  are  not  found  in  B. 

(5)  A reads  which  has  no  sense. 

(6)  A has 

(7)  A reads  ’SRpira,  which  is  grammatically 

incorrect. 

(8)  The  word  cf?r  is  not  found  in  A,,  thus  making, 
the  metre  defective. 
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.[ztarr — — ] 

H ^ ^TWfrT  rp^  ^r: 

W^Tr\1 2 3  facg^liTU^Tcp  I 

gsSt&m  TI^T%^^fefr?TTcT 
wifwiwfafaS:  *n?4 5  ^rrr^T  wcT  11 

• O N 

[rt^TT — feflWR^m? — ] 

fki:  i 

fsj’Tt  f%  ^TR^f%6  II 

[ftarc — f^^x^T^rr? — ] 


(1)  A reads  ^n^t^qji*r,  which  is  incorrect. 

(2)  B reads 

(3)  is  the  variant  in  A. 

(4)  A reads  qffRfrfVq,  which  seems  to  be  incorrect, 
means  by  seven  f%^s,  mentioned  below. 

(5)  A reads  qrrf%,  which  is  incorrect. 

(6)  A has  fsw^attwffqicm  1 ^n??fq  f% 
which  is  incorrect  as  well  as  defective  in  metre. 


2 2 
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TFTWT^  ^f%^RTT1 2 3 4 5 6 7  cRT^rTt  ^TR&m  %*T  II 

N 

|tNt — 'm  ^ref^^rtkrr? — ] 

^r^§wi^Nf%m:  ^ttt  ii 

| TNT — ^TTl% WT^TRT^  — ] 

^TRto  ^TTsNT'T  «ji^qr^fin?rT- 


(1)  ^HfjwflnTftra^TfiT^^,  a.  variant 
in  A,  which  has  no  metre  at  all. 

(2)  A reads  stcWifacR^sBJi,  which  has  no  sense. 

(3)  ffjoT  is  not  found  in  B. 

(4)  A reads  *rr#ter,  which  seems  to  be  incorrect. 

(5)  is  an  incorrect  text  in  A. 

(6)  A reads  par  which  is  incorrect. 

(7)  A has 


cTTT  M»rIT?T  <>  M d Mv  5 
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^rrfwfviisT- 

w:1 

MW  3T1TT  rTcT2 3 4 5 6  <7%cT 

wiT%*r  3 ii 

[z\wr — — ] 

flint  f% 

fcT^rt*  ^MWWX T^T  I 
rl^T  m^cT 

^TTTqZf  ^Jir  || 


(1)  A reads  ^fr^Uw^dUra^int  ^ v^i  ■ 

(2)  A reads  d,  which  is  incorrect. 

(3)  A reads  *iRr(. 

(4)  A reads  erroneously  w 4?d. 

(5)  A reads  B reads  Both 

the  readings  are  incorrect. 

(6)  A has  rMfanu  which  mars  the 


metre. 
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^%rTT  ' | 

WTtrircr  Tmf^rrfa  ht^r 

rT?r.  T^T^WTf^fT*  II 

\ 


[Z^T— *nT^T?ri  ^rTTfi^T^Tn^ — ] 

^TITT  VT^firT  f^rTTT  ^^fHsTTTnr  7T?<tt:3 
[ft^T — T%  ] 

f^f^T^ftrlT^H^T  ^nT^T  ^T^TITTT^T 
^T55ttc<s%ct  N 


(1)  A reads  s^fwjcTR  i B reads 

i 

(2)  A reads  ^Isj^fi,  which  is  incorrect.  The  word 
is  not  found  in  B. 

(3)  ^T*rtt  is  an  incorrect  variant  in  A. 

(4)  A has  g?i  which  is  not  correct  as 

it  destroys  the  metre  as  well  as  the  sense. 

(5)  A reads  =ri^Hfar:, which  is  grammatically  incorrec’ . 
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[ffarT — ^ TTTTimsfHHT^r%  — 

WT^Tf^Jjq-TTT^ — ] 

T*NTt 

^urfa1 2  ^T^faux?  W19TXT3 4 5  I 
fiwr  Tm  ftrTT 

farTT3  rrax  W*  II 


(1)  A reads  gftniTOSfi',  which  mars  the  metre. 

(2)  A reads  ^Jsggfer,  which  is  incorrect. 

(3)  ®jgr  is  the  variant  in  A. 

^rgt  is  the  variant  in  B.  Both  the  readings  seem  to  he 
incorrect. 

(4)  qlft  find  is  the  reading  in  A,  which  is 
■incorrect. 


(5)  A reads  ggi  gqrTifgigT: , which  is  incorrect. 
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*T1  f^fcisq  q OTW — ] 

facTTTTpi^2  T%^  I 

^ » 

tw.  v\f\:  ?§<3  %^j:3  ii 

\z\^ — ^ T%rTWH3T^UHW — ] 

fa^cf  fi?  W 

^ ^T^frT  2RTT  *T  ^?r5  tI^T;  | 
sK*T?7T  1% 


(1)  ^cn^%*T  ^«c^i«f  is  the  variant  in  A,  which  is 

incorrect. 

(2)  A reads  fi>cttj*i  : tjsU- 

(3)  A has  *rf^<rt  which  has  no  clear  sense. 

B has  ?rfssWfri  =g«r„  which  mars  the  metre. 

(4)  B reads  ^ f^T,-n^^<n,  which  is  not  correct. 

(5)  A reads  <?gr  which  is  grammatically 

incorrect. 

(6)  A reads  vi^jJTinjr,  which  is  incorrect.  B reads 
{fiTpil  4^*TF^T,  which  is  also  incorrect. 

(7)  A reads 
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[z\m — wwrffai  ^ siwraTf — ] 

^TTT^TT^T:  TTfcTferTT^^T1 2 3  I 
^T^T^r^TTH4  II 

[ftaiT — — •} 

^mfri  w.  <rteiR5 6 7  ^<htsjt*t:  ’ i 
fNrt  TTJTT«T  ^^Tfrl  Ht^Q*T  II 

[f^T— ipurfwRTS— ] 

rT^fcr  ^ ^T^^frT  ^fc3T  Tfa^ferW8  V 

cttfarwfa  TltR^TT  ^T&P^  II 


(1)  A reads  erroneously  nfcffw  cfl^if. 

(2)  A reads  ^rrcWii:,  which  is  incorrect. 

(3)  A reads  ^f(?rnt?T^. 

(4)  B reads 

(5)  A reads  tflw 

(6)  A reads  ^1%,  which  is  incorrect. 

(7)  A reads  sqtfcrat^F,  which  has  a defective  metre.. 

(8)  B has  omitted  w Tfa- 
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[Z\WT — — ] 

^T^tT  c[T  cJT  ^rfcj1  | 

^ i'TO  ^ 3T  WTts^tl?:2  II 

[i\m  — ^ ^ f%^TT  ^*rrwn?— ] 

3ffe%3  TTIT^^  g q^fr  %^:4  I 

TT?ri-^^Tf^  g shrfirr  MTgfa^u  n 


iiir  i 

g ^*rf  II6 

[zfafT — TRITM  1WTOTW — ] 

m^7^fwrfa: 


(t)  ^n^t.’^r  ^aisj^pft’TT,  a variant  in  B. 

(2)  Ttjfq  f%  fa'^rrg,  a variant  in  A. 

(3)  This  is  not  found  in  B. 

(4)  A reads  erroneously 

{5)  A reads  vrgf%>j,  which  is  incorrect. 
{6)  This  sloka  is  not  found  in  B. 

<7)  A reads 
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[ftarr  — «mr?r— ] 

Twwzf*\§3\:  w1 2 3 4 5 6 7  ir^n^rer  fafefr^  1 

^KWT^^nn^Tcr  II 

ift^TT— rlTOTITT^^T^—] 

^4  crrfqcf  | 

^$5  ?5cW  II 

[IfaiT — fa^^fTCTTTf — ] 

Tm^*lf%7TW5ra- 


(1)  f^r?3?lf:  a variant  in  A.  which  has  a 

defective  metre. 

(2)  1)  reads  319. 

(3)  A reads  gtfcsi,  which  is  incorrect. 

(4)  B reads  erroneously  ^rsj. 

(5)  f%  a variant  in  B. 

(6)  'Die  word  37?  is  omitted  in  B.  which  renders  the 
metre  defective. 


(7)  A reads 
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[ft^TT  — TT^fa^fc-^^lftaTW — ] 

5TTWT  IRT3YCRIT'  fa^ffecrCRT3 4 5  ^:fwTcTT%  I 

^T%m5  T^?f  TT^T  || 
ITMT^Hfr:  HTO^TTTT:  ^f«mTW — ] 

Tfronth6  ^r^ft  i^^lwr^Trr:7  i 


(1)  A reads  efTqrUTcT,  which  seems  to  be  incorrect. 

(2)  A reads  jt^srtr,  which  is  incorrect. 

(3)  A reads  fsmTRl-  B reads  fayjf%<TTi5T<!j.  Both 
the  readings  are  grammatically  incorrect. 

(4)  B reads  wfw^r,  which  mars  the  metre. 

(5)  B reads  51-21  f%,  which  seems  to  be  incorrect. 

(6)  A reads  B reads  Tforcra’T. 

We  have  adopted  the  above  reading  after  collating  the 

texts. 

(?)  , a variant  in  A,  which  mars  the 

metre.  a variant  in  B. 
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f%7pr  <5Tt*tff  ^Tt^f 1 Wt*ff  W[^2  II 
[z\^j  — — ] 

^?j3  3^1*3  gf TM  VltrraU  *T3T»nff  | 

®\ 

f^g^r  ^rf  ^h:1 2 3 4 5 6  ii 

[ Tt^TT  — JS^TTMVTZ  — ] 
f^Tjni^  g ^Tcfr  ^ iJH  T^HT^H*T7  I 

^Z^^%ri  HcT  3ff?IT  II 

J ‘ ^ N 


(1)  A reads  aflw  ^fT  B reads  Hbiff  afNff. 

(2)  A reads  vre<r,  (¥r%  = ?fr  ) B reads 

fffHnrhrt  which  ma's  the  metre. 

(3)  A reads  which  destroys  the  metre. 

(4)  A omits  cT^jt- 

(5)  A reads  ^t<n  which  seems  to  he  incorrect. 

B reads  Tldf  #*rf. 

(6)  ^yfcT(?)*if*TO[  vt^rT  ^:,  a variant  in  A. 

(7)  3T*r^  T^rrret^ct,  a variant  in  A,  which  is  a de- 
fective metre.  The  reading  of  B,  which  we  have  adop- 
ted, is  also  a defective  metre.  The  word  €f?r  or 
should  be  added  after  the  word  . 
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[Z\m — ^"TTTTW — ] 
rT^5  HHVt  f%g«T  IV  ^Nr  g | 
gcTfUfaiT,  ^rft2  T^rfrT  Vt^Tfa  ^T^T'fV3  II 
[Z\*R T — ^VVt  TTTT5TT^TTftfTTf^^TO- 

TTH? — ] 

tm^gw  ira  Tmre^gw  gfrr:  | 

giksgw  Vst  g *nrira  u i 


(1)  A reads  ^td'  g.  B reads  ^tw  fg. 

(2)  ^t^gDrvrqg],  a variant  in  A,  which  seems  tj  hr 
incorrect. 

(3)  A has  ^ttFcI  ^Ti^fBT  fttgifjr.  B has  VitBr 

*tVrt.  Both  the  readings  have  defective  metre. 

(4)  This  verse  is  found  in  A after  the  verse  cut^- 
gTgfuggrfa:  &c.  (vide  ante  pp.  28— 29)  and  runs  thus  : — 

wg^gd  gsr  ^ig^gd  1 

^gggd  cT^igftsf  g afiggg  n 
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0 

[zt^TT — — ] 

Tfa  T^tsfq  f*RT  ^SPnreffT  | 

v» 

f¥fW  He!  Ttrrf^rf1  faspsm  fa^N1  T*W2  || 
[ftan — T^qr^^Tg*rr  ^ffsracsrra 
*ttw—  J 

1%f%^  sftsr  HTfa  *TOt:  ^?f  ^Tf^fa-i  || 
[zten — ^^5rirvrRi*rn? — 1 

*-  _j 

*r.  Sf^r  i 

(i)  B reads  tftci  f%ct,  which  destroys  the  metre. 

(-)  fHfqq  T^f:,  an  incorrect  variant  in  A. 

fqfrfq  rT<T,  a variant  in  B.  Both  texts  are  col 
lated  in  our  adopted  reading. 

(3)  Wict  Tlff^i^r,  a variant  in  A,  wherein  the  first 
term  seems  to  be  incorrect. 

(4)  B reads  3cTfr  instead  of  q^rfq^fq.  This  is  in- 
correct ; since  it  contains  two  negatives. 

3 
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wi1  «r  *r  m^:2 3 4 5  11 
[z\w T — Twsr^prrf — ] 

i 

wifa6 7  Tinwfa  *a:  n 
[ft^T-~^t7T  WST^T^TW  — ] 

cfiW*T  I 

Sj  N 

^T^^fjr48wrcT  fsrf^rcfsRT  ^nr^m^fr  11 


(1)  ^fsgiq^qcrfTr,  a variant  in  A,  which  is  incorrect. 

(2)  A reads  q>o\  B reads  T*TTq*rq%  titer..  Both 
the  readings  are  incorrect. 

(3)  A omits  qn-ff. 

(4)  A reads  trr€far,  which  mars  the  metre. 

(5)  A reads 

(6)  A reads  ^sqfr,  which  is  not  accurate. 

(7)  B reads  fai^TT^T^r,  which  destroys  the  metre. 

(8)  B reads  which  mars  the  metre. 
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*rn? — ] 

1 *rr*re#r  I 

^rfii<rr  ^ fm  wM  wrm*  11 

[^faiT — ^^IWTT1T%  ^TTf— ] 

^f^^-RTrnf^  g ?z£h?zm it:  ^titt:  ii* 
[start — — ] 
gtgrhnr:*  ^rtUTWt  ^ gt^T^  i 

*rta^7  ^er^-^r  ^rr<mT#r  ^ ii 

’sm^^ncgg  g ^^mwrrtam  «rfn:  i 
w1%  wtawr  wtt  g^for  tmifg  ii8 

(1)  B reads  *w*fti?Tfvr. 

(2)  B reads 

(3)  B reads  «jfiw  which  is  incorrect. 

(4)  Tnis  verse  is  not  found  in  A. 

(5)  A reads  qsn^sfr. 

(6)  B reads  cfsajj. 

(7)  A reads  fai^. 

(8)  This  verse  is  found  in  A only. 
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[ztanr— 

W[y?— ] 

f^‘  TT=3TTT?i:1  WTrl  I^T^*  ^T^fa2  I 
TT^rWUi3 4  =R'T5rt  TT^TTUVrT^T^T  II 

[ftarr — rraT5?— ] 

w^:4  wfei  1 

^\srf?T  *nr:6  ^HfvrTrr:  ^ ^rra7 8  11 
[€fa\T — <T^T^ — ] 

^tt:  ^infr  vnf^rT  fw?r*  i 


(1)  A reads  ^wrci*i  • 

(2)  A reads  'fcus^r'cT,  which  is  incorrect. 

(3)  A reads  cfScTsrrf,  which  is  incorrect. 

(4)  B reads  ^gjiqi:,  which  seems  to  be  incorrect. 

(5)  vrTcT^ra:  a variant  in  A. 

(6)  A reads  Tit:. 

(7)  ^nfvr^ct:  rjf  grisf,  a variant  in  A,  which 

mars  the  metre.  B reads  SfHftrdw.  TC  wherein  ^iw. 
is  incorrect  as  well  as  a defective  metre. 

(8)  B reads  qgi<T 
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[ffarr — 

f%K- 

WTH  ^^aft  ^%^^ccf^4  || 


[ztw r — €rwt*R*nif — ] 
wfa  ^T^rr  wt  ^rm  Tfwr  ^ , 


v>  C\ 

[zWt—  cT^HT — ] 


(1)  ^Trrfa^raA  ct^t  ^TPff,  a variant  in  A,  where- 
in the  last  two  words  are  superfluous  and  incorrect. 

(2)  B reads  crg^fq  which  has  no  sense. 

(3)  A reads  B reads  ^t?t.  Both  the  read- 

ings destroy  the  metre. 

(4)  A reads  sffait  B reads 

Both  the  readings  are  defective. 

(5)  Tfarh^fq  ^ gfawlr:,  a variant  in  A.  B 

reads  ^ ^r^Drfvr..  Both  the  readings  are  in- 

correct. 

(6)  B reads  f%??f,  which  is  not  correct. 
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^ W1  I 


[Z\WT  — iTTTmTTT^— ] 

: wrfa  Twf?f3  ^totct  i 


W1 2 3 4 5  ^ m ^cW5  h 


^t^t:  trzr^r:  i 


^htth  ^*TT*yf  zh 


(1)  A reads  which  is  incorrect. 

(2)  Tj^fh  gfe?T,  an  incorrect  vari- 

ant in  B. 

(3)  A and  B read  T^fa,  which  is  grammatically 
incorrect. 

(4)  A reads  *ii«.  B reads  * t ♦?’.  Both  are 

unintelligible. 

(5)  A reads  ^ ^ . B reads  *tct. 
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[ftan— ' 


dfrtWf ^SWnrfiTrTf^ 1 H f^TT  I 

*r?ifrT  ^tx^tw2  f%rrri?rrat  ii 

[ifet tt— ^ ^rrw  — ] 

w THfwr  H^r^^^mrrTT3  i 

msrinretg:  nr^f^r:  11 

ira  i 


^fgr<TOrT  il^dl6  ITfTTT^  II7 


(1)  5R”T  is  not  found  in  B. 

(2)  *r  5f?rf?f  a variant  in  B. 

(3)  C reads  ^rareras^rreiTT- 

(4)  Of  the  latter  half  C has  only  rpr  ^|g;. 

(5)  C reads  which  seems 

to  be  incorrect.  Cf.  Patala  I.,  in  which  the  following 
verse  is  given  : — 1 

(6)  ^Z’Clc^T  is  the  incorrect  reading  in  C. 

[In  the  case  of  farwrora  t^t:  ijftcTi:  i.  e.  collected  t^s — 
■mercury,  minerals  &c.  and  is  favorable  ; and 

in  the  case  of  ^tf^TTT  T*n  *r#fm  i e.  lifted  up  the  earth.] 

(7)  This  verse  and  the  next  are  not  found  in  B. 
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[IWt— ] 

HWTcT  f^TcT^qir:  ^T^STTRI  T^l^F^Tri: 1 2 3 I 

cHsf-  fa^TTfa^  I! 

*tht  i^r  rr^Ts^^;4  i 

SffT.S  rraPTri:  *£?JTcf  h5 6 

WT^*T*W*  f^cT^  f^T  I 

f%f%rrf?T^  5^cW  W^TOWTRm  II 


(r)  C reads  ??r,  which  destroys  the 

metre. 

(2)  C reads  which  seems  to  be  in- 

correct. 

(3)  C reads  fijTfarngr  which  is  in- 

correct. 

(4)  C has  which  is  incorrect. 

(5)  C has  ^ft»r^vTTr^^3ftf%^ §ict,  which  mars  the 

metre. 


(6)  This  verse  and  the  next  are  not  found  in  B. 
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*TRTH*T  I1 
I 

^■cf  Wf&i  3*3  ^ HT*T 

^T^T^VTf  %f%  II 

3fkTO  TT^T  ^cT  ^<L°  ifp*  ^ ^ ^fr%  I 


(1)  MS.  A ends  abruptly  with  the  colophon,  which 
runs  thus  ;— ffq  sfhu^- 

fsftgifa^TTT  cr^f f^art%cT^f ; q^;  n The  author’s  account 
of  himself  is  altogether  wanting  in  it.  B has  “ffq 

f*Tf  JTlfa^Kitfl  **TT*T.  I sfa  ^»T?l^iT«r^3TqqIfqqqr^fT- 

frrq?T-t^](*r5l^^gH5ff%Tf^fimt  WT^TT- 

J - 

?f<T  *fh”  11 


Extracts  from 

KAKACHANDESVARIMATA. 

^5^rfTt  I 

& *m:  i 

sfi^ifterWT^rnfr  Wg^ftf^TRT^r  II  * II 
TT^C  VTW  I 

-zfmri)  sffr«rc:Hrt  ^ ^T^^^if***!1 2  n ^ h 
<*  Hcti^f  ^ ?raT  I 

^T^T  II  ^ II 


(1)  The  text  reads  which  is  incorrect. 

(2)  The  text  reads  *tstsjTt,  which  is  incorrect. 
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7TTO  WT 4 II  8 II 

%f^cr  to:  3rfasiraf*er  *j^p*tt:  i 
frfa^rarf%  ?iw  t %f^usr  ^ ii  * ii 
^faci[  waf  ^T  I 


7T  HTft  ^T  sHTrTT  f^TO^Tt  II  ^ II 

4iun  i 

^T^T^31Tt  g St|\  II  ns  II 


^T^TOift  I 


vht^t  ^r^tsr  iw  *nJf%f^<?(i) 2  i 
^riwuT^rrsrra'  iwifa  si^n;  n ^ ii 
^ ^TOfwT  ^ft  TT^ffTcT.  1 

^ttw.  ^jt^t  fwr:  ^^rrethn;  11  <l  11 

w:  i 

wt  sp5rf?r  ci*ui  * o n 


(i)  The  text  reads  ^*r,  which  is  not  correct. 

(2j  The  text  reads  which  is  not  correct. 
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it^t^t:  s|f%  sto  n u » 

i /,  • 

^ ^r  ^rT^xrmi  ^T^^rRt  f%?r  fair  i 
^Wl^HcR:  g II  ^ II 

cfiTTOTfa  *TTTT%*T  ^ o?  WtWif&k1  I 
WM  facST.  ^Tfcfa^SsTT:  II  m II 
g^trt  fays:  -arffTt  fas^fat  m;Tc*rT:  i 
^^TTfa^Freiifa:  fiwt  Hwt  g *r.  11  * « h: 
^Tfsvra  ^T*TTcT  W^tftTrW  I 

N s 

<wng  wvrcig  fare:  wtt  *t:  ii  ^ ii 

^ffftfa3  fafasi  ^nr  wrt  <rrcmtf%rr:  1 

^sffare  5f  wrsrrfa  3rr*nifaTq?gHT  11  * $ 11 
^jrra3#Spr  FPTsft  ^sjfarfa  ^frfa  *r:  i 

WTfasPTfasfrt  II  ^ II 


(1)  The  text  reads  3TT3r^,  which  is  incorrect. 

(2)  The  text  reads  3T^tg\  which  is  not  accurate. 

(3)  The  text  reads  efi-MSKspr,  which  is  not  correct. 
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eRTOwncni  i 

VT*  ^ T*r  ^fri1 2  mftfn  w.  ii?*ii 

TTmur^T;  %tt*t  ^ wst3  i 

^fpJTjg  *ttt:  %f^cT  ^T^T  WWfa «ri  =n T:  II? £-11 
^TT?m  ^TtT^Tf  rT%rW.  I 

^iT?m  ^reNNnr  11  r°  ii 

^Trwrr^fa  i 

it  g ^I^f?cT  cfcT  II  R ? II 

xjrHi  ^fci  vr^  sri  1 

1%^C[  VI?  rtm  % ^TOTTRIW’T  II  II 

^frl  HSW!  <TC*H  I 

w.  wsra  ifa  ii  ? n 


(1)  The  text  reads  which  has  no  sense. 

(2)  The  text  reads  f¥  which  is  incorrect. 

{3)  The  text  reads  ^w*T^r>?T,  which  is  incorrect. 
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Her#  i 

^ *R?T  II  ^ II 

m^^rrai  i 

^Tg^?;*nTR*T  II  ^ II 

^r^rr#wfH^rf : jtttw  wzm  i 

5T1T#  T^tTo^  effSR  II  8 II 

^hh  ^ir  *tri%*t  ff%  % f#gTTcrer  i 

*TTWRT  f#rl  flR  II  ys  II 
^STTfa  ^HTT%^T  ^=f>  fa^TWR^HT  I 

N V 

h f^RT  ^irr:  ^rw  tr  ^ 11  ^ it 

^^rffaT  HTT  *T<5T  ^rf^q^rr  #%r!T:  I 

N \l  N v 

# # # fN-  (?)  ^T^mfq-  I 

N 7 VJ 

If#  #tvrr^Ti  ^r  nit##  m^r#f#irw  n c » 
^srffarr  ^ unsrifaT  *rcr  W I 

irfarft  %*TTf^T  ^f#TT:  %rTT:  liai 
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?t*jrrg  wnreikr  *TWkra:  ii  * * it 
wth:  *kfWTf*T  T%^mR  rDt  l 
JTTRT  ^TTT^T^r  ^ g^URgrmg  II  l l II 

^ i 

w 1w  kmt  tw  ttttw  f%m:  ii  h it 
?nf%€h*  gm*N  w ^trItt  *rnrerr:  i 

^ng  krws  1%f : ii  ^ ii 

sTSt^#  ^ TRRTg  ^frTfi  cH*  | 
^rnRri  tot^r  ^rrwr  it£*tr*t:  ii  ^ « ii 
r rg*  g Trgirg  i 

^R^Rri  WR  RT  f*SRm  rfreRTg  ||  ^ ^ It 

<tfxTT  ^ tTT^T  * ththr:  I 
ggt  ^%qiig  gg  *rfkntt:  11  ? 3 u 
g Tfehr.  ^r  fafa:  1 
<RTg  ww  grfirg^g:  11  ^ it 

^^TTfri  g<^t  ^Twl’ffi  gvrg  1 

^TrRT  ii  ^ it 
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& ^Tcf  WT*N  ^Tf*P*rTTf%rf  ^tcf  I 
^5F HTfct  f^STT  II  $£.11 

T%^;  1%RJ^  rT^T  <TTT  ^WTcf  I 

>» 

wr<r:  ijprnN  w wt  ii  ^ o h 

^fwr:  **r?ira  HT^^mm*prfirrr:  i 

gropsTsrat  ^rrwT  ^vrr*rpg  iir$ii 

^^§T<2T  g cTcf  ^TTOT^r:  i 

*Tt^TWTTO5^tasram«raf  ^ 11  11 


^T«faf*Tf<T  WTri  *TWRT  f%fHU  % I 
^T^cT  T*T^I  TTTT^t  W II  ^ II 

^HrtcT  ^tWtf^T.  *TTW.  I 

^TT  MT^I  ^*T  ^mTTOT  II  ^8  II 

fem  f%TT  ^ Wfi  I 

3TT  ^ II  ^ II 
mM  cHSTtf  I 

TOcf  ^wtrm:  11  ^ 11 
ri  MT^RT  Wf*T  cPT  ^TT^rT  I 
'&£  5TT%  ’•TT^T  *TW.  II  ^ || 
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rT^JjTTi  mmi  rP*  I 

iilftcnaj  rim  ^TTt  ^Z^TTTt  I (?) 

mifacm  Tfi  mrr  mTzfcr.  n h 
#5fRm  rT^  ^iWwTWnJR  I 
7111  Tor^ft^T  <TR  %*T  TJ^Irlt  mc{  ||  ^«L  || 
gur  vtt^  *rsqm  | 

^TTfTTI  TnfTri  l^TTcf  IJW  ||  ^ o II 

^ II  ^ l || 

5TTCW  fUTM  %I  WRTTcT  cfilftTrl  *PIT  I 

fencer  rim  ^r  cumiTO^r  ii^h 

ifrl  1}Z«T:  | 

WRJ  mremifa  miTsft*T*T  II  ^ O II 

^4  TOT%7T  tMlfat  I 

^tTch^fch^R  r^mfVrvrrfiR  w w 
g rl^%  VTTl%rt  ^ I 
vttwt  mwtTm:  ii  ^ 11 
(mmrrm)  to^pst  i 

iwt  wbjtM  g ^t\w.  \\  \\  \\ 
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« # ^nt  ^rrwtrm:  » ^ n 

Hr fr  htch:  mni;  *TTWtrm:  i 

HTH  fun  HHT  II  ^ * II 

TW  VHHTfHT  g gHVrPTCTfr  ^ I 
WtHHI  g HHTiH  fefHH  HTH  tfw.  ll  II 
f%  'hthh  hth  hwh:  I 

HHT  WTOH  gfrT.  II  ^ || 
HT^:  §\cT  HT  HT  | 

g HirT^T  g ll  II 

HHTHT  fHHHT  HUD  I 

H^HTHTHT^T  H ^Trf  HHT  ll  ^£_  II 

trirtera  g %T?irg  h ^ o n 

^TWf^T  fw  HTTTHH  I 

HTH  ♦ic'fiT  w w =ft  =&  # 

ire:  ire«r.  i 


Extracts  from 
RASENDRACHUDAMANI. 

^ c.\  * 

^t^rt:  i 

d 

^ Wlrf  %ikrw  W7T?T[  I 

rRTT  *fh?  II 

^ ^Ef  *T*T HT  >3TTrt  cTPRf  «T7faf%  || 


g ^rf?T  t 

*3K\  "T^^TT  Wf  WT^t  ^*r  II 

^l^S«Trm  rfcf  ^^1%TfrT1 2 3  I 


(1)  The  text  reads  ^h.  But  reads 

which  seems  to  be  correct. 

(2)  The  text  reads  **<i'  gfiffV,  which  is  incorrect. 

(3)  ^’he  text  reads  which  has  no  sense. 
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^Trr  f%  wg ^rft  £<pr  i 
*l^WW  3T*TT*i  cl^m  II 

xpr^fa:  I 

°\ 

f^r%m  hyp^  *m*r  h 
f«iinrcrq«dTrrT  ^rr^t  *rf?ri*T  i 

fofftl  ^Z%tIT^cT  ZTT^cT  ^FWfarW  II 

^ Her  g^Hwnj  ^wrcrrfa  Hshii^  i 

^T^^^WreFT.4  II 

T®  f%  ^«r;5  cjrreif  wwrfa  *r  tfsrsr:  i 
r:  %^rt  spam  t*t:  n 


(1)  The  text  has  ^rt^nt,  which  is  incorrect.  We 
have  adopted  the  text  of 

(2)  The  text  reads  > which  seems 

to  be  erroneous. 

(3)  The  text  has  ^^raifar  ^§RT,  which  is  gram- 
matically incorrect. 

(4)  The  text  reads  ?nfowT.,  which  is  incorrect. 

(5)  The  text  reads  ?cer  ^"TtW.,  which  is  sertseless. 
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wr  *r  wr^1  i 

TjWTrTOTfafm  i 

f^vr%^^T5frrrW>  I 
^ ^UT^H^T  TT£  ilffWSdJI  II 
^&cfP7$I4U*H  rrn??TT  ^ | 

sfmfWra  wi  zr^rnj^  f^msiRT  i 

rur.  TnTT^w  TT^TT  MW  ^ I 

fa^f  ^Tc^T  $ g^rcR-^5T  ^T^CT  II 

-*m  irm^i  ^rrf^%?T  Tr^sft^t^r  i 

v 


(1)  The  text  has  T*nij*T»T. 

(2)  ^cf^rwj^T  is  the  reading  in 

(3)  The  text  reads  f^hsjr^iT?^,  which  has  no- 
clear  sense. 


(4)  I he  text  reads  s?ti?r,  which  is  unintelligible. 
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f<mh  ^TT%%  ^TTcT  TrfV^nfiTfTf  II 

Iwr  ^ i 
^ M%cr  || 

rTH t ^TTTrf  TT=^  WT^T<I  *TfHrTrT:  | 
Tl^iZ^qrr^i  ’S^if  || 

^TTHTW  f%  rUT^x^  *HJRT  *T3TIR  ^T  I 
^^TT%%^T  W55T  H^^TRT^T  ^utfl  II 

f^^nrlrr^  cif^  t^oinfri^  vt^^tt  i 

»IT*T  ^ITc^T  f^TWrl  || 
T^THT1 2 3  ^ | 

^fw€i  ^r^rr^^r  w^tt  ii 

^nf?  xw.  *fter  *n*m  ijol^cT  ^ i 

acrvnr  gferrT  1%  i 

vrt^T^fiTjiT^t  ^rm  *rgT«mwcr:  ii 

\) 


(1)  The  text  reads  ^fV^flfjrcTr  *jft,  which  is  incorrect. 

(2)  The  text  reads  fatfaTo^fa:,  which  has  no  sense. 

(3)  The  text  reads  which  is  incorrect. 
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f%g*rmTgl 2 *  i 

■5Tt^5IT^r  T^t  VUTH  || 

huh  h 

f%  Her  ITT  si  HTHT^4 5  TH^Tfefvr:  II 


filHTHH  f%  Vc{  I 

fasfsifSrTD  wr  H^lw:  H II 

\) 

HTTT^T^T  HTTT%H  *TTHHH  II 


(1)  The  text  reads  which  is  incorrect, 

(2)  The  text  reads  ?tr,  which  is  not  accurate. 

3)  The  text  has  ^T?cT,  which  is  not  accurate. 

(4)  The  text  reads  ^ficti#,  which  is  not  correct. 

(5)  But  Tfrr^j^g  reads 

■(6)  But  reads 
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f%  qfhffTfrTrw  11 


f%?rcr^?r  ^ Tft^r*rT%  ^ftfjTTt 
mfVgr^cR-fjnTT  f^f^^T^rpTrir  i 
^rr^?rf%f?r^T  rT^tT^rnTTf^^ 
^TtcrTHk^rfel^^ffr  tsr.  *r*ntsmT*i  n 


5TTO  wm^3Tir. 


*jtth:  i 


Sjdracts  from 

RASAPRAKASASUDHAKARA. 

d 

1%  q^T^PfT 

rT^g  mg^rtq^rtfsr^rr:  i 
Wfarn^  ^g^^VTTfTT^T: 

^sfd ««  m : i 

farrsr  ^ gnr^f 
fiffirf^rT^r  i 

*s 

^1%7TSTcJ7TW  ^ *£fa^FT 
TM  cT^T  % | 

?i 

f^^7TifmiTTrr^gcf%^T  i 
tjttt  | 
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H^frT  ^ct:  | 

*ra*WTT?sr:  fc?r«r  cirrfirre- 
^rfam  ii 

Tf ri  ^tmtttt:  ii 

*\ 

VDlfrT  TTTif^MT^^T:  ^?T?T  I 
*T*rfa3TTRl^T  *jf%3fT- 
■^fka^  ^T  TTfr%forr.  I 
«rf%  ^mf^ralw^ : 

?m  rr^rrrair  11 
tt^tt  ^Tfrsfa  1%  ^nifr 

vrel % w^ifwm^wftTT^T  i 

feaTcJTTn  JTOT  TT^IZl^rT:  II 


tItt  11 
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*HIT  f%f%cr  f^f%^eT^T^^TTri:  II 
T5frT  %f?T  «Tb?  | 

h T?i  wsjr^rrr^  *n*ur#T  rilk  ^ 11 

f^rui  T^%f%fvr:  i 

4tTT^rt1Wff^T:  | 

xr^rs^t  MT?m  %3T  ^trRH  VRrf%  f%  II 

1%1%*rr  T^rar:  ifm:  crnTt^-^T:1  i 
*rvrm*r  tu  tt!?t.  Trera^raTf^s  11 
^ g2 3  fdTiirwf%^m^:  i 


(1)  The  text  reads  ^ri^Ti  which  appears 

to  be  incorrect. 

(2)  The  text  reads  which  seems  to  be  incorrect. 

(3)  The  second  hemistich  is  wanting  in  the  text. 
We  have  adopted  the  reading  of 
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i 1 ^ w*r$\  ii 


twt  ^Tf=r?r:  T*rgr%  i 


fWrera*rcriftf?r  fanferci:1 2 3 4  11 


^Tf%rT  ^Tl%ril  T§tTT  <7lTX£h<rf7r  II 


T^ir^T^^T  1%  rim*  ^DTVr  || 

v 


(1)  The  text  reads  f%ft  Ttfsmi,  which  is  not  ac- 
curate. 

(2)  The  text  reads  which  is  incorrect. 

(3)  The  text  has  only  jji,  which  mars  the  metre. 

(4)  sifir?t  wifapT  is  the  reading  of  the  text,  which 
is  evidently  an  error. 


^rar  ^Tfari  i 
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faw  ^ ^<T  II 

wrt  TZTiT  ^-rit  f%m  *r%^rfe  i 

wt  ^*rr*pil*T  a 

W&  W ^ ^ I 

H^T  *m  qrrTcil^r  ^ *TW.  II 

TT^rTT^I  ^TT^nmH  ^rfrl  | 

f%ft:wr  *rRr*j(?)  n 

^tTift-gTiiT:  i 

#[TT^tr  WTHT  ^rf^TT^  *m T I 

2IT  %fqm  sirfW  T^^r^-Tt  f%  *TT  II 


(1)  The  text  reads  ^f^ct,  which  seems  to  be  in- 
correct. 

(2)  T^Tsnrngiq  says  ^tvt.  See  Chap.  II.  Verse  16 1. 

(3)  The  text  reads  ^farn,  which  is  incorrect. 


62 


HINDU  CHEMISTRY 


^rf^TT1  tT^cT  fewiTT  TTTO?I  I 

trtcnr  FT#tFf#FTf#iFt  a 

FTJ  FT*FT  FTfWFfT  FTWpnft  II 
\) 

^iFTFT  F^FT  FTUff  TSfTZWt  fFFFlfFFt  I 
FWt  %r  » 

FiF^FtFfTT  FT  g FTT^  FtWsTTTWt  I 

rpTFt  f%FT  fafcTTO  I II 

^TFFFTO  ^f%HT  WTrTT  Ft#  I 

rTcf  Ft#  HT^FT^TF  FTF#  FTFF'FH  il 

^ ^htTf  I 

*£RJT  % FIFTH  TO  F^T^cffF  f 

WFFF  FW^r  t^FTOTOFT TF  ii 
^TFF  FTTF5*?^  FFT^T^T  FHtTO:  I 
FWT%F  I FFIFFftj  F^T^Frm:  II 
FT?#  TOFfT^T  MfTHF  il 

Tf?T  F^T^^F  11 


(i)  THTsragi?!  says  ^fw^r- 
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Tjcfi-wiTOpir  f%  qgw’  q qq^q  1 
qqtqqqW77!  qTm«i'  q TjfTrr^T  ll 
^jfwr  ^fVrTt  HT  g 1 

qrmq  fqqTqTq  qfwifq1  q fqfqqq  II 
qfTftq  ^T^tcT  q«iqT  €rs4  qq^Zt  H%cT  II 

Tfq  qq^z:  h 

qqq  fq^qi  qfwqfq  | 

WqqtqqqRt  q qqTT2  wq’TrfviqT:  11 
qTfqtuq  wk  q qTTTqH^qiq3  11 

^:fq  qTTT^z:;  » 

fqq%qq*uqq  qq  qqgwqrq4  1 

HZ'  fqqnfTqqTqTW  qTqqq  I! 

qfq  hi^zhz:  it 

(1)  reads  faft^rDr. 

(2)  T^Tisi^^q  reads  ^Ti?t. 

(3)  The  text  reads  ^wrrir^  %v  ^ 
which  seems  to  be  incorrect. 

(4)  The  text  reads  jm  which  mars  the 


metre. 
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^firrtcigz^sm  h 

^frl  WtrTH^:  II 

cfi t^t  mqVqTfq  T^vreunrrq^  i 


TTt^T  TfZ^cT  II 

Tfa  ii 

TT^T  ^ g fq^%H  I 
?JTVIT <ti5  y K 

^fri  h 


3Tti  g qT^qn$5  *isr  g Tq^H  i 
^qfeiqw're  ir&uci  thi^tt:  i 
rr*prr<pn^  Trn^qnfqe:  n 

TfrT  qT^qnqT:  II 
g ^ITfqrTt  qif^TT^q:  I 

^qf^TcT  q£  ^^ITcT1  rTcI  q£  II 

TfrT  ^Wq^l  II 


(i)  The  text  reads  ^t,  which  is  incorrect. 
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iftraf  gi^Tfa  *TTTnfnif*m:  yz*  1 

^ ?TlT^crrr?o5t  *TTH%  II 

^fri  <*nwTH£:  u 

^wts^nr.  i 

^T2TTrT:  ^T^T  #Tg=fi  qT*r  I 

jtst  f^rf^ci  *m  sr^T^ci:  11 

rT^#  ?JfT  M^TT  «TT  VRcf  || 

N V 

^r4  rTTCsf  *HH  I 

T^¥fa?frfvrW  II 

O N 

?R  t«f  ^ft  rTO  fTTC  =IT  5TT*T^  c*T  II 
^r5IrT)%^t  g rm^ff  STTCm  «3fT:f  *iw.  II 
wwwsit  ^jfTT  zrzftwcm  *rff?r:  1 

fs  * 

W fkfa^TT^  T%  iTWR^wf^d  I 

tffWT  ^ TTfTOT  tftrTcjr^R  HWTCm  It 

5 
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tftfsrrapr  i 

‘STTqq  TT^T  %TT  ^ W^gf  *I?T  || 

TfrT  % nfsRW  II 

^TJTTfeiT  qnf%%  f^TO?Rn[  I 

^?tf^w?r=fnR;  i 

sT^T  MTrl  cR^W  STT^TTfsTO  H%rT  II 
^r«TT<J5&S%2  ^Tfr  TT^T^e^rrm  H^cf  li 

\)  N. 

^:fwr  q^iwr  Tm  ^ gsfUr^T  i 
gfag^iw  T*Rq  g Tt^Rrr  i 
qTtmtfjTciT  w ^dfcjrr?irg  sffsrire  11 

^^TTTicJ^T  ^g:  i 

*TWRTTfa  ^5&Tf^T  *TS n 

sJ 

srrgg^T^q  gi?TT?\gT%^  ^t  i 
^iTriq  fqnffs^T  mfqm  i 

’ftfrr  ??faT*fr  gr^Trr^qrnT%g  h 


(1)  rl'he  text  reads  T^sftq),  which  is  incorrect. 

(2)  is  grammatically  incorrect. 
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YrrTisrr  t^lTHT  TTWRTt  I 

cfiTOT  f^^TTrrrr  H 

farrniT  ?nfTri  ^jitsit:  <3  1 

•TT^TH^T  II 

?TrR<c?nfa  | ^Tcf  I 

TJocRcT  cffT^T  ^rH^lftm  rim  I 

^ri^fwr^m  1 

f^ar^^it^Tcr  11 

^*T*T  fclfvpFTT  *fKf=ft  STcTOWft  ^Tqim  I 

TTrlTf^  ^T^TTTfH^Tfl  II 
^Tfi  cffT^TT^  I 

sug^rif^-  it^itw  ^rosrtcr  n 

^rltrl^f  t^RTrTTOSW  | 

^§*T  ^TT^T  f^TT*TT  11 

^JT^sHfanstf  *iiro:  11 


S^fracts  from 

RASACHINTAMANl. 

T^rf^Srrmifr 

35m:  srm:  1 

C. 

*T*Tcf  TTtf^t  ^JcT  I 

f^nrspr  11  ^ 11 

id%3rrai  rr^T^t^  1 

^^scgfiT^rrsir  vr^  sirrcrc  vrtrr  11  ^>0  11 

.«»  «j».  •}<•  v’f>  •!?* 

*>V*  'if  *if  "if  'A'  A' 

HW*JcT.  f, 

^q'rf  wrcr  fsrf^nrH  ^ 33^  1 

^vrr*r  ^rrii  *pr:fwrl  1 
vrR^njfa^  "sq^ vr^rr^TcT^r^T  t : 2 11  11 

(1)  =3ifq  ?mvu*Tf  is  the  correct  reading,  as- 

stated  in  the  margin  of  the  text. 

(2)  vwr  *ifq  uiw:  ^h^tt  arairaTr.  is  the  correct 
reading  as  stated  in  the  margin  of  the  text. 


HINDU  CHEMISTRY 


69 


Tzwtu^  ^-fT^T  hhrt  granr  11  11 

^mtg%7T  ?R  faiTOir^M:  1 
to  rT^TO^rro  %i  w[^i  rrr  h « * 11 

rTfS  TO  faw  3TTOTSR  11 

' <\ 

Tfa  T^cfirTOTTTrUT  I 


f^TT  TO^frT  rTTR?*^^  I 

to  rrT??r^Er  titto  sfrsrirg  11  « ^ 11 

VT^tT  ?TTR7T^^?TrtTri'  I 
HrTO>ff^  T&J  WTSffi  ^fFhR  w ll  8 8 H 


Tfri  ^ir^ta^rfarefMT  T^f^rrw^r 

t^t^T^TT?fr7T:  II 


m*?  7m  ^rsrzt  ?rwg^  1 
^Wfu  fa^r  f^TOg^  11  H 
^Rrfa  tmrf%  ?tttw  ftaim  1 
^frr%^rig  ^Tf^^rf^rmfqri  11  ^o<l  h 


yo 
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^if^T  VI cCSPT  WRTWra  Iwfat  I 
f^liTWT^fTTri  HTT  ^fT^t  ll  H ° H 

me  rim  hto  i 

^^•rr:  h * u h 

rr^’T^tT^fr^  I 

^ HT^  >TTr1%  % Wf  II  H ^ II 

^Tspftir  *35%  *Tt%cnfa  ^ i 

H^T  nTTf^T  VTcjc^  ^TT^T  II  H ^ W 

Tf H II 

x^vrnrr  hit  *i-rt^  vrtfi  i 

t^VTRT  *rt=Ht^i  ^Tc#  WT^  ^ ^ I 
tjwttt  vrt  ceN  WTTim  n 

TT^r:  WTri  ^ 3ic3TO  <IiRT  I 

WTrl  rf3vFT<il  fiT^ajiirT  II  ^ o || 

mt  qut^TrsfWRTTH  II 

©\ 


Tfh  rrrfmT^r  11 
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TT^T^fafarf  ^Tri  Tic#  qTcRT? I tf#  II  $£_  II 

Tfk  gsi^Trc^mcT?T  11 
*§crr.  tjs §r  ^ i 

3£TTt^3T%*TTfq  qW^TI  'artVTTT:  ii  || 

®\ 

p 

^ir  Hc^t  m^roDH  *jaf  ^ tt:  ii  ^ ii 

^?D|TTt^Tr%  rlrl  ^TET  I 

^TT%o[  TJ?fr  7T  ^TTT=r%cf  ||  || 

^T*3%  cTSTToTIrf  ^ cf  q*T:  | 

^ rl^T  rf  ^TmtcT  cr:  ||  ^ || 

^ ^ -J 

* 0 

Tlwf  TqqTqr^TrlcI  *TT*T^q  q<T«ra:  II  ^<L  II 


Ixtracts  from 
RASAKALPA. 

S 3 c, 

i 

fare  ^TccTT  T^T^rtai  7T2IT  I 

1%*rer  T^rets^r  T*rrRfntnT^:1 2 3 4  11  ? n 

ii  irHt  ii 

^re^T  ^wn's^w^T  t?t:3  t 

^rerT%^#r  *TTf  ^T^rreT  ^cT*.  11  8 ® II 


(1)  The  text  reads  '€tlf*T,  which  is  grammatically 
incorrect. 

(2)  The  reading  in  the  text  is  which  is 

incorrect. 

(3)  The  text  reads  which  is  incorrect. 

(4)  The  text  reads  which  is  not  correct. 
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^ t’fr  ?T  HTf^rT  TW  II  8 R II 

Tf?T  T?W%rT^r  *tm 

TTOTtlTH:  I 

t*^cgT^cr^fft<frfT  €Nt:1 2  wtlrrrr:  i 
^rarfror  w ^tit^t:  ^3  sifw.  ii?ii 

^irfr  f^rcrnraro^  i 

mtpt^P  zVzi*t  irftarrw  11 
?t^tt^t:  m^ferir  i 

si  vj 

^T^r^ff  ij<*i  TH3n$*T*»W  II 

(TtTKMi:) 


(1)  The  text  reads  ^if%:,  which  is  grammatically 
incorrect. 

(2)  is  the  reading  of  the  text,  which  seems 
to  be  incorrect. 

(3)  The  text  reads  which  is  pal- 

pably an  error. 


74 


HINDU  CHEMISTRY 


qrr'H  i 

^ ir^jirT^  ^ ^ II 

(t*T:) 

*T  ^ rTTSf^fw%  f%fa%^TTrlT^7:  I 
T^T^nrtqT^rr:  fr^HT^f^frcrr.  11 
' Y3qT*rr:) 

1%rnf%rTT^  qM  *T?qqi  II 

rTT^qr  f%WR  wg  ?tt^:  mz^r^fq: 1 II 

Tm  q\cTT  faci^rr  iqT  %^TtITT^TTT^  II 

Wf IT^TTTT  ^TTrft  fMN  *Tr[g3  „ 

qqrqrr^far  ^TqH^rterf*Tc*ra  n 

\) 

Jrfr^t  f^fqq:  tftW.  **twf  €tftc^SIT  || 

(1)  The  text  reads  which  seems  to  be 

incorrect. 

(2)  Tpri^^lTWi^WJ  is  the  reading  of  the  text,  which 
is  incorrect. 

(3)  The  text  reads  *m:,  which  is  in- 

correct, as  it  is  mentioned  neuter  in  the  next  line. 
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0 C 

j ^ N 

^WTfwfT^  rr^TM  ^f^^TTlT^HTlrfiT:  II 


T<iu*  Tfrf^rft  W*vi  I 

^^e^VTT^T^rr  mfa^f^RlTTSrT:* 1 2 3  II 

^t%^fr^rT  *T*T%5T  I 

& Os  v 

Iwi'  ^^vr^TTTTTf^rHT  II 
’STrl  VIT^f  7T£%  slTWT  W^TT4  I 
7^  WUhri:  M TTWt  VT^frT  V^W  H 

N O ^ 


(1)  The  text  reads  which  is  an  error  of 

the  scribe. 

(2)  The  text  reads  *wf^?r.,  which  is  incorrect. 

(3)  The  text  reads  which  seems  to  be 

incorrect. 

(4)  stf*T:,  as  given  in  the  text,  is  grammatically  in- 


correct. 
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TJrT^c*  fag  ^<SJTcT  ^5=^T  ^RSTTO1  I 

wt&R  f^fVrf%<=T^r  n 

Tfr\ 

T^gfr^iTTI^TR:  II 

TfrT  ^TWfrT*JWTW.  I 

TT^rrfarrr.  ^r^raTtroTH:  farmer.  11 
Tf?T  ^^^TTT% 

^nf^^T’irt3  rttt  fcflterhrrcr:  11 

3TWTWRT  TMm\  I 

rii^THT^T^  ^ar^fT  n ^ 11 

vrreim  tr^d  i 

^cth^wrt^  ii 

(1)  The  text  reads  IN^rc^iJT,  which  is  not  correct. 

(2)  The  text  reads  ar,  which  appears  to  be  an  error. 

(3)  The  text  reads  T^ifV^TTqjT,  wnich  is  incorrect. 

(4)  The  text  reads  3171,  which  is  senseless. 
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rrmar  Timror  ftfwtRr:  i 

HcTHfi  cPI  II 

Tr^^TWETT1 2 3  I 

• 6\  v 

^Frr.  1 11 

c\ 

cfsfi^T^sTT  rTTcq-W  Vctfa  II 
^^i^VfH:  TTST^4 5  ^T  %*sTRft  HtcT  I 
cT^T  g af^TrT  WRfaT^T^T  || 


TfT^r  pc  i 

^gjfnHT  cf^nr  z4  ^^TT  ^ ^tf%=fi7*T 


(1)  ?iT[TTiRX  4^*151  is  the  reading  of  the  text,  whiclv 
appears  to  be  incorrect. 

(2)  The  text  q^w^TTi  is  evidently  incorrect. 

(3)  ^tf^Tf'T  fat^rT  is  the  reading  of  the  text, 
which  has  no  meaning  at  all. 

(4)  The  text  reads  which  is  grammatically 

incorrect. 

(5)  is  the  reading  of  the  text,  which 


seems  to  be  incorrect. 
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v 

q^T^qf  fq^^cT  II 

i.  C-  N 

ml\?TT<f  TTT^^Trj-  *T$f  I 

^q^ff  q fq?im  <pj^kqrrc;3  ii 

TTrT  ^ qf*Tri  ITcqT  ^q^cfffevrrfqcW  I 

x C\  v 

HtqT  rT^qfcqiT.  *73T H WlUT^t  ^mrtxTrT:  II 
qrteqqTftqqD  | 

*Tcq  qq?EHT^q  fm^XW  q^f  II 
qqnrre  fq?rm  qT  T*rqi  *qf%q  qfq  i 
q WTq^i  qw  qftif  q^rlrT  || 


q*qrfeqt  *tt*t?  s^qtar  qiqq  i 
sTr^g*Tl§£t  q qqt  ^q^fSq:  11 

(1)  §ic9T  is  the  reading  of  the  text,  which 

is  incorrect. 

(2)  The  text  reads 

(3)  The  text  has  aft^t,  which  is  grammatically 
incorrect. 

(4)  The  text  reads  <*fte%JT[ftj*T, which  is  not  correct. 
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^^THT^qqTTTTH  ^ fnqf^TO  I 
TO^T  qlT^f^cT-H  II 

^f?T  THTf^  TOTTO^TTOTC 

^53p#T^f?niTrT^TfM^TT:  TOTH:1  II 


Extracts  from 

RASARAJALAKSHMI. 

Hqjr^farfwsn:  t^-t^m^t: 

htt^t:  — 

HTHT^T=rr?Jcft: 


(i)  fjfrifi  ?!«*?  is  the  reading  of  the  text,  which  is 


not  correct. 
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^facjTCiq-fcT 

ms^r  mg  ^rn*rpj<^<5  ^ttch  \ it 

Tre*PT^fsRT7r:  tfefeswm?!:  i 
fit?  ^ f^r(^  ?)w.  #f%cTT*fora^: 
faHTTOT^rereNrar:  ^rnrmr:  n ^ n 

^ C\  \> 


T^TT^T^WTg^T^:  TTTO*.  II 

?%*T  TH^TRR  fer^cl 

cl^  ^rT^Rfr^fct  W^TrW  I 

^TTf#  ^fT^TO^nS^T  ^T^'JTWmJW 

tmw.  i 

^rg^rTt  ii  ^ o it 
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f%5^TT<  qrmt^T  ii 

wrer:  i * 

* Foil,  i — 43.  Linn.  10.  Rasara'jalakshmis,  de  medica- 
mentis  metallorum  et  fossilium  ope  conficiendis  liber,  a 
Ramesvara  (bhatfci),  Vishnus  filio,  compositus.  Incipit  : 
^F®f35RT§  etc. 

II  { it  (1.  ^Srglto)  sphurad  Rasarn- 

bhodhigabhiragarbhat  1 sri-Vishnudevi  (o  devi)  labhate 
prayatnat  srl  Vishmivatsad  Rasarajalakshmnn  11  2 11  Drish- 
tvemain  Rasasagaram,  Slvakritam  sri-Karkachanleivarl- 
tan train,  Sdtamahodadhiin,  Rasasudhambhodhiin,  Bhavu'ni- 
jnatam,  Vyadi[m],  Suarutasdtram,  Isahridayam,  Svach- 
chandasaktydgamam,  sri-Damodara  \ asudeva-bhagavad- 
govinda-Nagdrjunan  11311  rw  ^^*<4  fr^iR- 

3^*1  1 vmtjjfsj  vpRifa-  ||  a || 

*T?[T*?r:  | 

*f?T4i  31  rf  ||  a,  || 

(tutthakam)  ^rtcf  | 

RW^TTriRV  (o  vaikran  taka  in)  ^ 11411 

Aufrecht’s  “Catalogus,”  p.  321,  No.  761. 
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Colophon  at  the  end  of  the  Rasarajalakshnn — 

f^rfWr  i 

mm  I^T^TT^tnR^rtcT  wfw. 


Extracts  from 

RASANAKSHATRAMALIKA. 

T?r*rsrwf%*imrr: 

urn:  ^t^t:  i 

C 

*fd  sh  ^*SKfaRTf^  cTnTRT  I 

^«T  ^f%^TfeprRT*T  ||  ^ ^ II 
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^rW^T^rTT  f%rRT  I 

^T  i!  ?^ll 

w^wm*:fa§Kri:  vu^T^cum  11^8 11 

^torr  TTifc^gsT  ^fan:  ttsshr  i 

C\  C\  >. 

T^r:  II  ^ * II 

f^zr^niiN  gm  W^r?r:  ^fwrnrr:  1 

II  ? 5 ^11 

TfrT  T^i:  II* 


T*i  ^T^rf^^T^fVr^rr  fvnsrsrt  jtctt  i 

^\rTT  TT^rTfri^i^T  TH^^T^iTTf^cfiT  II  ? 8 ^ II 

^fri  *mTHT  ii  ^f*<i 

^Cf  ^ITf%VT  ^ ^ *ft%  | 

* The  ^^^wr-T  T?f  mentioned  in  the  t^^. 
?TTf%«ffT  is  quite  distinct  from  that,  which  is  stated  in  the 
T^fa’ftwfar*  Neither  has  it  any  analogy  with  what  is 
described  in  the 


Extracts  from 


RASARATNAKARA, 

fir«HT5{f=nrf<it?rra  TJTT^rarTrr 

V \ 

i 

O 

ojnlWRT  f%rTT^TSr  ITT#  *TRTT^%*T  Sfcf  I 

O v 

^f?rrr^r?T*rf  ^ 1 

mVZ  cf^  l^m^TT  II 

n) 

^T?fa:  fair.  faster  riff  i 
tt<?  g^j^mar  i 

rTrfcT  *5§f  qfrwT^T  ^T^rf  II 

gifa^agrr^  fw  *TT%  sftTraifq  *T  ^ Iffacf  I 

(i)  'tdr^f%^T  is  the  reading  in  the  Sanskrit  college- 


MS. 
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TTRTRjfffr.  ^ ^ irf%cr  1 

^ f^rf%iT  rfelTfm  T%  cITSI  WTCR  II 
^ ^ rTWT^Wt  *T?IT  SirT!  II 

rTTrwt^fWrTT^TJJ  TT^fo^SWT  II 

iTWt<rezr  | 

T*U^i  T^qftf%^T  TTCuftq^si:  I 

RtW  THp^T  WtT^T  ^ ^rmf^rTT  I 
rim  i 

rT^T  *T3t  f^PTfaTWlt  <TTfT  fa^iicT  II 

nJ  *s 

^tsfroisr  1 

^ ws^rer  ^ T^rr  mPm  t^ht  11 

X X 

^g€fa^sr  1 

^5iTrr:  1 

%^ricrm^Tf%^?3Tw?T^^?r  a 


86 


HINDU  CHEMISTRY 


rr^3TR  1%$rt  i 

f^Rctf  w^tlRT  11 
^TJTT^TST  W^PSf  sf*RcT  I 

wrat  g^sf  ^t  *mR%  tr^g  ii 
^tw  *t*t  wgfvi^TT:  *m  *hr  i 
^gg%  *r^%  ftawT  viirg  11 

rig^fagSr  w 


S^fracts  from 

DHATURATNAMALA. 

^*TgT«mraraT: 

fcRnf  ?rf^T  f%^^cgf%^rr1rwf  i 

•o 

Higgf  ^TTRRmfvRR  3nfmf  II  ? II 
wwf^^fTT^rrg  ir  *ttit  ^trIh  1 

^R^R^RRR  ^TT  % flrH  II  ^ I! 
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qq  T4TrJ*TT  TeWraT  I 

TT  ST  rT^TT  ?TT*i  4*1  HqTqq  I 

filTOTi  ^ TT^T^t  flT«TT  II  ^ II 

^4  ffcqi  ^ sliter#  I 

^ri^T^pr^Tg^t  *jw  11  « 11 

TTSJTRTT7^  I 

TTsj  ^T*  -fHTT^T^  «Tt5t«T  ^ftW^TrT  I 

CUT  gq;  qqicT  ^Tq^lfw  W{TJ(c[  II  ^ || 
f4  q fq  fq  f’Tf^T^Tfil  *.  Wft  I 

H^T  -3Tt^tcr  II  s*  II 

qqqi^qiW  fqifq4*T  q qqifcr  | 

^T^TST  rTTTqqif^  ^TTqtcT  II  O II 

fqfqfqsi  qqq^wijfTrqn  1 
*m  qqT^q^q^fWnJiqrTq  11  ^ 11 

wrftr. — 

qql  q^q^TTCRT  Tq1%sicTqT*TTTcT  I 
qT^t  Te^T^T  q rim  qqj^l  %cT%  II  ^ II 
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ir  ^tt:  i 

T^7TT«TT  ^TrTT  ^DSfi  %^TT  it  f%rIT?I  % II  ^ '-3^0  n 
^frf  ^fe^r^TT^f%cTRT 

MTgT^TT^T^t  w.  II 

The  following  is  taken  from  Aufreeht’s  “Cata- 
logue"—No.  760. 

Incipit  : — ^IT^T  *lfk* 

W\Tsfij  | MT^TT  TeWTSTT  ^ fMrfansr 

ii  i ii  wriremT  wrafn  fkwrsr:  i 

w *r5c|*j|l£m  II  ^ II  ^cjj 

%?T  rWT  HTO  ^TT*T  rT^TRT^T  I *T?HT 

■fftar  Tr^Tk  rTT^rk  fk^T  ii  3 ii  ?nf%k  kMk 

^ ^ srfterw  i ^rwr^MT^rr  rraw 

WTM  *TWR  II  8 II  ^ ^TrFTto  *TT*T- 

^ *rh*tcT  i cnt  t^th  ^r- 
TJ^Tfk  ^T^cTlI  <||  f^TfRfk^T^Tfvr. 

i *nsp  cm 

■sfr^cT  ii  < ii  mri  ^rt  fkfk^cik  ^ 
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^cri TfT  I rTTTd^Tf%  %q%cT 

11  3 ii  *rar‘  w 1 

%^j  TToT  '{Z  TO  ^T"TTO  TOtTO*.  II  ^ II 

I11  line  libelii  disfcn  ha  haec  leguntur  : 

vfTiTui  ftasasiddhanfcas igirat  1 

^ urn  ^r^r^%ort  11  \ 11 

rr^TWT^  ^ *ttt:  i 

T^^TTsn  1%  MT^t  WrTT  TO  f%rTT^  I ||  R II 

Jutya  Gurjarakhaadas  cha,  Devadatto 

hi  dharmavit  1 

Harer  namd.bhidhii.nasy a fvr^Tcrr;  |t  311 

to  i 

■3TTWf^fM%«:T  sfrcTT  TTTT%^'T  II  8 II 

^fri  MTgT^f^i^T  n 


Extracts  from 


rasapradipa. 

Tsrqfftrreim:  ^t^t:  i 

A — MS.  from  Alahabad. 
B — MS.  from  Benares. 

mfzm1  ^ScT T2  ^ I 

TjqqT  ^crart^TT^  *WqT.  fq^^farT.3  II 

fcrq^TW  ^ir  ^fq%fqq4  I 

^*qqr  ^ n 

^¥lt  fr^qr  M MTT^fcT  I 

w.  ’fST^rrqs^r:  ii 


(1)  A reads  «fi!Tzqn.  B reads 

(2)  B reads  g^cn,  which  is  not  correct. 

(3)  Spreads  fq^nT^fT:,  which  is  not  correct. 

(4)  tfqd  is  the  reading  in  B. 


SIT "T3T  I 

* x -s 

im  *$m  ^ ^TTT^cr  tTOct  i 

*VWt€\W[  Vfmj^Tm^WrVR  I 

s)  N 

€m*\  3Tf«3R;  f^TT1 2  TT^fsrr  fw  II 


fqrw^nfk:— 

TTfr^  TM^T^  ^q-«TT  xf  WR  | 

ay  V '' 

z^jtH  fcd^rf^^r3 4 5 6 7  tS:  ii 

°\ 

^tt^tt  fvn^Trirp  i 

mV  TTTrT:  to^tct  ^*RT  II 

(1)  B reads  <jTg. 

(2)  A reads  fair- 

(3)  A reads  fwf*r.fcn<j. 

(4)  A reads  ^qgfn^i.  B reads  ^gsai^qf. 

(5)  B reads  WRTcW,  which  is  incorrect. 

(6)  B reads  ^wting,  which  is  incorrect. 

(7)  f%?TfPj3i',  an  incorrect  variant  in  B. 
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^5TT  | 

fa^STTfsRTOTq-  II  # 

(i)  3Tr<JffU fz^n  ?am;. 

# The  following  is  taken  from  srjJTcPtfi1^  ofTri- 
mallabhatta,  printed  in  Bombay  in  the  Saka  year  1810. 

fqqra  ^cT^f  q^Tlfa  uq  i 

gqrtgqiqm  u p q 
TTfi'wsri  ^mvnfqqnqi 
qqjTSfi  MqfVcft  fqe-jqfq  I 
^¥i  *rf%qt«qq 
fq^  Tfft^  viriqhqf^  ||  || 

^WfUnq  fqqrq  **#- 
qp^iqqq  *=fq Tariff m | 

«5sET  ggWTUT  II  iR  II 

q^qMq?r?f|q:  mm 

aqiqbt  q^?T[g?T  | 
qf?  q^lf^qq^qi^q 
qq  ^ITT^CtcT  qftw  gqiT  II  II 
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s^t%  fqi^T^r  m ^ min  f%?r:  i 

^ — ■ 

s 

irerarlk-  mT^tarsnrTfa^n- 1 

VTWmqfqi*!  ^Tfq  q^WT^f  II 

ft  rr^' 

f.SIT  fq^lSTW^T  R | 
qp^Rqinj  RqTqsr  q 
qf^'  R<f9P?SJ  ^tfJ^TJltq  ||  $3  || 
f qf  fqqffTlTgigqi- 
qfeERI^'  JTOWrf  I 

qr^VqrTrr  ^^nqqrisq 
?w.  HTW’T  *j^«t  vra:  ii  H 
faqffiwi^T  ^ q^T- 

^1%st  qrsm<HT3Tq:  ^ji?t  ii 
fqi^Fqrfr%9i7t  qqf7rrqrqqn”fT',T?!tr 

S%^^njfq5TT7I=R^qrj^q^^ffiR^:  | 

gq«ir  q^qjri  ^t^t; 

^rwq^cr^iCf  ^qqi%:  *r  qnj\qr;  n ^ n 

qroTT*:  | 

(2)  B reads  qrq=fi  qq_ 


(1)  B reads  gsiqjr. 
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T}snt*TT*r.  ?jf : wr.  i 

TT^^oirrf^  ^TrT  ?Z\:  ^THTT^rr.  II 
^T^3fT  TTTW^TTm^^TR;  I 
iTT^^Tg<Tr^R  f^WTJT^Tf^t1  II 

fVr^%5?r2  f%«TT  ^ n 

sj  V 

-^m^TSrTT^  — 

N 

TTT^T^  II 

C\  ^ 

farwsrrf^Tsns  vr^iism  «r% h ii 


(1)  B reads 

(2)  B reads  ^t^r. 


S^fracfs  from 

DHATU&R1YA  or 

DHATUMANJARI. 

'SJigfefT  ^Tg^ff  =fT  i# 
’’Ttnw'smj  «w:  i 

CTT^tg^T^  i 

s) 

W^T1  ^ST  s|f%  | 

^rr^^^Tg^*fi!rr:  11  ^ n 

*TWT^T  I 

vm:  wsm:(?)3  i 

f%TT^:  » ^ n 

* 1 he  Ulwar  ^IS*  (A)  reads  *rrgfmgr,  a part  of  the 

Rudraya'mala  ; but  the  Benares  MS.  (B)  reads  vTg»raft, 
a pa  t of  the  same.  '1  he  two  MSS.  are  exactly  the  same 
in  subject  matter,  differing  only  in  name. 

(1)  A reads  =*i*rRcPt,  which  is  grammatically  in- 
correct. 

(2)  A reads  which  is  grossly  incorrect. 

(3)  The  sense  here  is  not  clear. 
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tt^t%  f*riwT*T%  mtnft  i 

^TT^1 2 3 4  II  ^ II 

TTTocTwTcrT^  | 

\) 

3TSRI it  *m’  TT^rT-n^RT  I 

’SlSfa  ^WcfcU  ^TrTt:  W[&  ||8|* 

^wgsff%W5r  ifaT  ^wrwr  i 

fkz^\  ^ ^[TT  ^arr  *tat  ii  y II 

wrnrt5  ^tt^tt  ^rr&rfsraT  ^vit  i 

=UTThI^  *U*Wf[  h f£  || 

Tmv  f%5!MT  ^T^SicrfelT:  I 

2R  ^TTHfi rrT  7T*Hfh  fstfSTT:  II  O II 


(1)  A reads  ^sfm,  which  seems  to  be  incorrect. 

(2)  A has  which  appears  to  be  incorrect. 

(3)  ^rrai  W^’JPsir'Tcn:,  a variant  in  A,  which  is  not 
correct. 

(4)  A reads  erroneously 

(5)  A reads  hwit, which  is  grammatically  incorrect. 
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TRIfTiir  ^ ^R3iT  ^Tgf^frl1  I 
1%*<TrTT2 3 4 5 6 7 8 9  1%?Icr^T%^  ||^ll 

^TT^CTrT  ^TTftT  ip  || 

3T2T  ?f  3R?  sfWTWrfafa  II  <L  II 

s) 

^ %f^cT  ^TSlJfp  t^x  SETM  TO  *TT^H*r  I 

N s 

wr<rtsS3*t^f  ^thirto^  fasifa  ii  $ o ii 

(1)  vJrg  a variant  in  A.  which  .treats  the 

word  *n<j  in  the  masculine  as  well  as  in  the  feminine 
.genders. 

(2)  A reads  fa«m,  which  is  not  correct. 

(3)  ^(^T^rfa'^TfiPu,  an  incorrect  variant  in  A. 

(4)  A reads  which  is  grammatically  incorrect. 

(5)  A reads  which  is  incorrect. 

(6)  qrogwre  is  the  incorrect  reading  in  A. 

(7)  A and  B read  which  is  grammatically  o- 

correct. 

(8)  vr^cTT  is  the  reading  in  A and  B,  which  is  nor 
correct. 

(9)  is  the  incorrect  reading  in  A and  E. 
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^ TT^^ITf^  ^TrT  •THTT ^f^rfFTJT  I 

J v>  *» 

sot  sft:1  srfsrsfri  11  1 1 n 
^^STOT^m2  -qrr  T^OTw3Hmsr:  i 
T^r^r^r^4  wrfaTWrrr  sot  h * * 11 

Tf^ZHTT  StSOT  OT^'.5 6  sfaT  S SHStSST:  I 
^sftTT  OT1JSTST  f%  SfaT  SfaSOT  STST  II  l f II 
^ftST5^  fsOT  iftHT  ^3tTST  iT^TTTWr  I 
OT**OTS^Stsfs5  ^TTrtMTg:  SOTSS  II  * 8 II 


(1)  A and  B read  ggu. 

(2)  ?jienq^T*T?n  is  the  correct  reading.  wrewgi  is- 
grammatically  incorrect. 

(3)  A and  B have  which  mars  the 

metre. 

(4)  A reads  which  is  not  correct. 

(5)  ^ig:  is  used  here  in  the  feminine  gender  both  by 
A and  B. 

(6)  Vide  verse  20. 
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tfsftrwr  i 

^TrTT  *TW*TT  II  ^ II 

vt^^t  iftnrr  ^ftf^rrr  i 

^r^for  tt^tttitt  ifa  ifa  ^ h ^ » 

cfirTSTr  -srra^t  fa^rr  ttt^t* 2 3 4 5 6  i 

^TTrt  ^ ^HrentfTT=ft?T  ||  ^ || 
WT£%  ^cTrlT  ^TmU  T5TH  *lf%  I 

*r§^nr.  ^ w €tt  ^ ^Tfir^  ^rerr  ii^ii 


(x)  Both  A and  B read  <7?frT,  which  is  grammati- 
cally incorrect. 

(2)  is  the  reading  in  A and  B,  which  mars 
the  metre. 

(3)  A and  B reads  sftstfu 

(4)  A reads  which  is  incorrect. 

(5)  A and  B read  sr^,  which  is  incorrect. 

(6)  A reads  B reads  ^fft.  Both  the  read- 

ings seem  to  be  incorrect. 
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■5UW  Wl t*TT  ^ IITT  I 

Tic rra  mgm  5Tmvkf?r  wrr1  11  ?<l  ii 
xjrrresit  f^sEnr:  ttoi:2  1%^  *mm  i 
W^THcemm^T  m^m^3 4  5TRm  II  V || 
vnm  i 

*TTO  ^TT%  f<$*U  ^1T%  Hm  II  ^ l II 
frf^T  ^WTf^rTT  ^Tfrlvr^WrTt  ^TrTT5 6  I 

’■g^gmT  ^Tm^Rwgm  11  ii 


(1)  vt^nr  *jr%m:,  a variant  in  A.  ^nn  vr^frf 
??lf%^T.,  an  incorrect  variant  in  B. 

(2)  A and  B read  r?m,  which  is  grammatically 
incorrect. 

(3)  A reads  B reads  stifle  Both 

seem  to  be  incorrect.  (Vide  verse  14.) 

(4)  B reads  tTRRTr?*T,  which  is  unintelligible. 

(5)  A reads  *Tcrr. 

(6)  Both  A and  B read  qmj,  which  destroys  the 
metre. 
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^TT:  Wrrr  TO:1  ^THT  I 

-Qqcn  w ^ n 

MTgMtHT  ^ ^T2  fmra’.IWrlT  I 

^rrsi1%f%^-ft3 4  w ^gqu^fq^Tfwu  Ran 

TO*mi  IMTtTRi:5 6  ^T€^^TW:(?)  I 
?ITW^rr  ^HHCR*TJ  m^i^TTiD  II  II 

^^T^T^qii7  srra  Vfqfa  fat%^T  | 

frofol  5TRffi  ^7T-^qqcT  II  It 


(1)  A and  B want  *?5§:,  thus  rendering  the.foot 
incomplete. 

(2)  A and  B read  tj,  which  is  not  correct 

(3)  qnaf%f%3iT[  is  the  variant  in  A and  B 

(4)  A and  B read  which  is  grammatically 

incorrect. 

(5)  A has  an  incomplete  foot  *r4^W  B also  nas 
*rff  agvn. 

(6)  A reads  qm?f  sn?r.  B reads  mwf  Tpr.  Both 
of  them  seem  to  be  incorrect. 

(7)  B reads 
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rwiWs  w^:'TOffT:  i 
iiarirh+i^fd^dl2  mg?rrWT3  H V®  U 

fs*t dT  fa  d t!TOiTCT?T4  cffTTd^ddcT:  *T^T  I 
ddtfadg  ^TTd^rr  ^TT^^iTt  II  II 
MTrpltdT  WZ?  f%  | 

^rrdd  n 11 


TT«TrddT^  | 

Nl 


wt  % fdwt  i 


^tTtI^^  tdT  WR  II  3 « II 

*s  > ' 


(1)  A reads  B reads  Tn?rai?T-  Both  are 

unintelligible. 

(2)  Both  A and  B read  ^'g^T,  which  mars  the  metre. 

(3)  *r¥^  ^rg^furr,  a variant  in  A and  B,  which 
is  grammatically  incorrect. 

(4)  A and  B read  only  which  is  incorrect. 

(5)  Both  A and  B read  wrrr^rr:,  which  seems  to 
be  incorrect. 

(6)  B reads  ^qf. 
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^pzfrrr  1 

to  ^ttw  c\m  11  3 i ii 

qTFTff  %ci  <rm  1 

*TT^  TO  ^Tt^HT  3*F‘2  H ^H 

znfmz:  <tt*t  i 

^*T?I  cfi^rlt  fsFHJT  II  ^ ^ II 

*TtU<2M  "BTP^  I 

Tre*?rrfa  MTg^'RTf^T  1 

^cnrrgTwr  f%1 2 3 4 5  ^r^hiw  ii  ^8  u 

^TcT^r  ttjt(?)i^tt  ^ 'jfh^t  *r*^i  ctot  i 

^TWrf^  ^ 2RT  TTt?fi  rfrf  SHDII^II 


(1)  ifcn^pq  is  the  incorrect  reading  in  A and  B. 

(2)  A reads  g?r.,  which  is  senseless. 

(3)  '3R^TqT^3nfa,  an  incorrect  variant  in  A and  B. 

(4)  Both  A and  B want  this  word,  which  may  be 
•supposed  to  be  TW  or  here. 

(5)  3<!  ^ ^wf*T  a variant  in  A. 
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f%  ||  ^ ^ || 

JTWT^qT  | 

5TRm  MTgi5>cTf^<JT  II  II 

Tra%  ^mcr  wT^^rrr^T  1 

^Hirfa  ^ % *t|  <7^TcT  ^re:1  H^ll 

^rrfr  uwrnnft  ii%rm  fit  1 

1PT  pi  WTS3T  I!  ^<L  II 

t*?t2  f=r33T*rjf  ^ T3&4  nf^^fTT  II  80  11 

irfa^nr  ^*?ri  ftf3  f%*rimsi*r4  1 

WT  ^TftrrT^  *T?cT  II  8 ^ || 

(1)  Both  A and  B read  ffqf%,  which  has  no  sense- 

(2)  A reads  quit. 

(3)  'fJT  is  generally  used. 

(4)  f%»rq^q  is  the  correct  term. 
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^TST^tarRT1  SIWT  I 

s)  S 

fafasRURTfa2  ^TtRTiTTcqrTTTf^  ^3 4 5ll8RI5 
T^Trf  ^ rl^T  I 

htt^t  ot^t  ii  8 ^ 11 
W^TT  ^Tf?r  ?H*T  ^2TT  wf%3HCrg  t I 
^ITfcirr  «TTf%3T  ^3  II  8 8 II 

fewST  ^TcRT'S^W  | 

^\i  MTgg^^TTT^TTf  il  8 % II 


(1)  l he  first  term  in  the  previous  verse  is- only  ^fer*T. 

But  here  it  is  Hence  there  is  no  repetition. 

(2)  ^*rrf%  T%f%*n«r  ?TW*T,  an  incorrect  variant  in  A 

*>  s 

and  B. 

(3)  inft<7RtErfTTif,u  ^ is  the  reading  in  A and  B. 
which  has  no  clear  sense. 

(4)  A and  B read  which  is  incorrect. 

(5)  A reads  ^TT^r^rr  3^rr,  which  leaves  out  =g^. 
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Tfoi  t*  TTHHTH  ^ I 

wrfa  T^rHiTurfHr  TTrn^Rrrfa  *rf3?r  % i a 411 
err**  ^ *thh?t  1 

^ 4Wfa*TR  WT1 2 3  ^T  TTcTTm  II  8^  II 
^tdt  f%^  wfsjivw  1 

%*HnSf4  ^ II  8^  II 

^nrarg  *nrra^5  httht  htt  tit  ^ 1 
Wfa  ^RT?TTfiT  frlwif^  ^ II8«CH 

THTcT  ^ ^TTTHtrT  TTTfrf  *T  I 

^RJ^rnTT  II  * * II 


(1)  A has  9Tfii*nfVT  <^.  B has  smt^Tifa  cf^ft  Both 
the  readings  are  grammatically  incorrect. 

(2)  ^ is  dropped  in  A and  B. 

(3)  The  sense  of  *fh*rpr*3*T  seems  to  be  = 

•^ft'SrotwT-  A reads  which  is  incorrect. 

(4)  A reads  I^Jivt. 

(5)  A and  B read 
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Tank  kr  xmhxv1  1 
^qri  kcrrm  i^rw^TFr  11  vu  11 

T*rTfT2  ^anTT^TTT  W[W^^  \ 

^TrT  fafV^5  U II 
^<fTTfT  ?W  TWrniT^' ' I 

artHltzg^T  3 **N'  TfH^  rTR^TT^  II  y^  II 


l1)  T^rt^r,  the  reading  in  A and  B,  is  not  gram- 
matically correct. 

(2)  rm  is  the  reading  in  A and  B,  which  is  in- 
correct. 

(3)  Both  A and  B read  gnacfrir^  which 

is  grammatically  incorrect. 

(4)  Tfirrsn^R  ^»iiT*T,  an  incorrect  variant  in  A 
and  B. 

(5)  A reads  m f%f%g.  B reads  m faff’s.  Both 
..are  incorrect. 

(6)  Both  A and  B read  % which  is  sense- 

less here. 
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w&z  wiw?(?.)ijrt  wrt  I 

X^rTTf^r  ^HTFUfa  qH^^HT^T1 2  11^811 
^ ^rf^i  ?T^  qRI  | 

TM  rf  TnlW’  ^3  II  II 

^RI^IST  ^ WtT  MT^VT^XT^TT^  | 

XTTT3T  T^TTirsT  qRT  ||  y^  || 

W*N  f%«TH  %T  ^T^TT^TT^T<J^-?T  I 
^T*f  ^HTT"TO  TTT#  fa^^iT  II  ^ II 

qT#  spj^T4 5 6  ^fxTI  ^T^qfRqi-XT  | 

Wfe  ^rRHHTlfa  qTT^r^TT%  Tr4t^T%cT  ||^n 

mi  ^ m^i  3jr  i 

^*rT=fr  ^TTTTCcfi3  rTT^qi  XT^HT  II  ^«C  || 

(1)  3n93nT3n«T,  an  incorrect  variant  in  A 
and  B. 

(2)  A and  B read  sftaisf. 

(3)  B has  only  t^'  % which  is  incomplete. 

(4)  A reads  If. 

(5)  A and  B read  unit,  which  is  incorrect. 

(6)  A has  ^ii  rural.  B has  ^<n  frrcai . 
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^ft%4  qfH«T  ft^'n^nR  11  $ * 11 
WMT^T*r  WT«r  I 

^ II  *£  l II 

Wfa  ^tf^TT?nf?T  UMT  TTTT^rl  | 

f^fi^tfrrragHT1 2 3  11  ^ 11 

^T wfa  MTg^TT  ^TrTTfiT  HTfa  ^ ^J3  | 

3T^^T^?n?t  TTHjfi  farr^r  smg;  h ^ 11 
farrsT  ^ ^TTTki  W?  *T*I<p5R*r  | 

r c 

TT^ri  «Tg  ||  ^b  fl 
T^rn^4<THM  WT<k  W*T4 5  TTOTTR  I 

s 

^rr^r^f  ^rt^r^r  T^c*nf^Tp  n ^ ^ » 

(1)  A reads  ?fl<m. 

(2)  f^?f|7irat3T  is  the  variant  in  A.  fw^in^ir  is  the 
variant  in  B.  Both  the  readings  seem  to  be  incorrect. 

(3)  ’HcTifa  ^ % 3W],  an  incomplete  variant  in  A 
and  B. 

(4)  A has  B has  tiri^  ?i^7. 

(5)  A and  B read  erroneously  3ff?<ri. 
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rltcPTT^  TTTTST^JT1  ^UffTfar  | 

fit  ^ ^nw2  w a \\ 

C\  s x 

^cTTfsT3 4 5  wt^I?TmTl%  WT^^fT%  THTt^T^cT  I 
^ % *j^r  ii  ^ ii 

N N 

^TT?m  TMW\  ^TTTT  ^T^TTT7r?ft  II  <£^  || 

i\*rt  WTsnr  i 

€ x?^  ^tiT^Tf^T^r:6  fip^T  WRm  ||^£.ir 


(1)  A reads  B reads  ^rrraj.  Both  the 

readings  are  incorrect. 

(2)  A reads  sjiw,  which  has  no  clear  sense. 

(3)  A and  B read  which  is  incorrect 

(4)  tTTT^t  f%^?T  is  the  reading  in  A and  B,  which  is- 
incorrect. 

(5)  B reads  which  is  not  correct. 

(6)  wiiT^ff'EP?!  is  the  reading  in  A and  B,  which- 


is  not  correct. 
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wet.1  ^ritfwr  iwr:  i 

m tht  ^rr:  ^fw^fT^rr:2  H'QoU 

^TT^m  cJ3l^f  3TVW  I 

*TRT  T^TTIRt  *UMtrr  *TT>  f%  II^^i; 
THT?R\i  ?)4^l7tf  TT^TTH2lT^nr  WFZR  I 
TT^i  *rnr  ^nft  rrsr^prfrru  n ^ is 

#i  ttt^t  3i wt  i 

N, 

fester  xpr^srhi  TjiriTO  3j*rt  fafcr:6  11^3  n 


(1)  A reads  qSr^fT.  B reads  Both  are  in- 

correct. 

(2)  A and  B read  ^faicTTfa*. 

(3)  *jt  is  not  found  in  A and  B. 

(4)  A and  B read  which  is  incomplete. 

(5)  ^iTPrra^Rrf*:,  a variant  in  A.  ^TTM^Tirfci:, 
a variant  in  B.  , Both  the  readings  seem  to  be  in- 
correct. 

(6)  A and  B read  Twfafa:. 
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T^TRRf  f^T  feStrTtel^  11-0811 

THTTC^  =fn^  •ttr  I 

*mr  fa^^rm3  vr?t  noyji 
^rT^I  ^felT  MTm^MTfTt^  elf4 5 6  ^ I 
ifa  IwRTTT^  ^uwnsrp  ^ f«H2m  II  Of£  II 

Well  TOTWt  | 

rim T •TTRTf*T  WTf?T  T7WTcT  ^IPipT5lfqi 2 'HOO|| 


(1)  A reads  . B reads  33Tgrif*3<T:. 

(2)  A and  B read  *TW3nffi:?T«tT^,  which  is  un- 

* 

intelligible. 

(3)  A and  B read  which  is  not  grammati- 

cally correct. 

(4)  A and  Biread  n,  which  is  incorrect. 

(5)  A reads  ^rra^nci.  B reads  Both 

the  readings  are  incorrect. 

(6)  Both  A and  B read  *3,  which  is  in- 


■correct. 
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lfTrTT«T  ^ | 

rTT«T  ^ ^fVrTT  ^rT^trlf^^Tf^^t  II  ^ II 
fxT^TT  ^STt  fasTT  OrsiT^ft  I 
qiT^W  xHreiTt  ‘WcTT1  II  ^<L  || 

Tt^WT  ^ t ^TT^fT^^TTfal^  I 

^rTTf^T  rTT*mUffTfa  ^%mcf  ^ff^TrTTf^T  ^T2 3 4 5  ||^®|( 

^5T  ^;3  ^-rTr  sttzht  i 

Tr=FFTT"r  ^T^fTT  ^JTrftl  ^HM^cT  ||  z:^  (( 
*HT:f3T«rr  fVr^TT  ^ ^nrtejtu  1 

zjzv  vrf^r^t  ^ ^rwt  ^t  11  a 


(1)  The  78th  and  79th  slokas  are  not  found  in  A. 

(2)  fa=tr*JTf*T§T,  a variant  in  A and  B,  which 
has  no  sense. 

(3)  g^fT^T  3,  an  incorrect  variant  in  A and  B. 

(4)  A reads  ^,^t,  which  is  incorrect. 

(5)  B reads 
8 
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XjTrTTT  R fjTRTRTR1 2 3 4 5  <frtkw[%  THCt^HRI  l|C^  II 
v' 

ojftR3  ^ ^TTT^f  TO  RTR  I 

3TcPR  II  ^8  II 

^tsrrrik  ^ i 

TR?f*TTRTR\rT  Tr€  TOR^ffRR  II 
RRrTR  R*R6  ^ RTfTRRlf%RTRRR  I 
^rrr^^^HTRTfR  tTTc^T  ^TTTRcI  11^  $ 

RftTR  TTlTT^t  R f^T  ^TrlfeRTRRR  | 

213  <4  c|) <4  Rl  ^ 'tf  -33^  »*i  I ^ =h  R II  II 

r^r  rr  RrrRcft^rfRRfRR  i 
RJRR  TORT<JRT  RTTH  RTC^  TR  II  ^ II 

(1)  A reads 

(2)  q?m  ^ ftl^T  ^inn*f,  an  incorrect  variant  in  A 
.and  B. 

(3)  Generally  used  as  stiff. 

(4)  A reads  «rfj?iTit  *iw.  ^ftr:,  which  is  incorrect. 

(5)  A and  B read  which  is  incorrect. 

(6)  A repetition  of  the  name. 
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^?TTf%  ^TW^TfTTl%  IT^t^cT  ll^£.ll 

x 

^TTTTfa  ^Wcf  rTTf^T  ^ \ 

N Nj 

fq^TWR^  ‘STTqq  tTTrft  fqnrr  11  <l©  ii 

i$m  citIt  qifer  wfnw^jr  i 

^ *UR  ^TT  TT^tcT^  II  <1?  || 
•sftrpjT  fspftti  TW.l  | 
qf«T  ffrl  fmfq  mHT^-^r^chUS  H^^u 

3 jfiT^rrcrTfa  Tjqjfm  m^T  qrqnfnr  qnriicTn  ^ » 


(1)  A reads  ^?f  sw,  which  is  incorrect. 

(2)  B reads  tjF^jtw,  which  is  not  correct. 

(3)  B reads  which  is  incorrect. 

(4)  B reads  ^r»r:,  which  is  not  correct, 

(5)  ¥taint^ifq*r,  an  incorrect  variant  in  A 
and  B. 

(6)  A and  B read  ?t  which  is  incorrect. 
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fcnp  TT^T"I^T  \ 

^tht1 2 3 4 5  fansT  11  11 

mi  f mi  m ^ fkvgw&i  i 

^rr^r^TT%  thTm^ct  ii  <c<  ii 
^nress*  ^r^rra^TR  \ 

cfirre  %r  ^rf^nr«iTfTs?rTOWT  ii  £-$  n 

^nff:6  =&*&  €t%  <wr  i 

Tjnrnfsf  ^TTTTTf^r  ^ fa^TcR  H ^ H 

■gj^  ^ 5T^T5t  ^RRTf^Sfa  ^ I 

f%^MR=fi7  ^N  *rt*T^craf  *5W  ii  ll 


(1)  A reads  f^rt  to  B reads  TO- 

(2)  A reads  *rk$. 

(3)  A and  B read  *uta. 

(4)  A has  B has  Both  are  in- 

correct. 

(5)  ^fi-ftmraw  is  an  incomplete  variant  in  A and  B. 

(6)  A has  B has  ^^Y- 

( 7)  B reads  erroneously  fa^wvuv?^ 
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Tl^Jrprr  ^THcU%  TO^RT1  II  <L<L  II 
TTnftr  ^ irf^  *Tff*r  1 

^rttfa2  ^r^^n^rrf^T  wrcrfewpwt3  II  ^ o o i| 
^tfa^TT4 5  ^TR#t  ^tfirmrlT  TRk^t  I 
!7?Tt^Tit  ^Z\  UZsrrf^t  II  * O l II 
T^mvrTfa^  f\HT  I 

qipms^f^r  ||  || 

^twt  ttsrtt  #t^t  frfwr  mnft«cn  i 

g ITT  ^TT6  II  ? ° ^11 


(x)  Both  A and  B read  ^<i,  which  destroys  both 
•grammar  and  metre. 

(2)  A and  B read  q?m,  which  is  grammatically  in- 
correct . 

(3)  A reads  <n*T?f%W3r*Tt.  B reads 

(4)  B has  only  xft^TT. 

(5)  A and  B read  jjw. 

(6)  an  incomplete  variant  in  A. 
crflm,  an  incorrect  and  incomplete  variant  in  B. 
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i^rHT  <*r^i  ^w.1  ir^ft^r^cT2 3 4  i 

^ f%^cT  ^ ww  II  * o 8U* 
T^3  ^ 1%W  %T  g g^T^iT  I 

^nft^nrr^T^  ^hr  ^*3?wg*i*T  ii  ^ ^ ik 

^ hsit  1 

*TTOTl%  TT^^rT^r  ^^Tnfa  ^Rr^^TTf^T  ^4  H \ o £|ji 
^ tx?fr1%^  ^ 5T  ^=fi  rim  II  l O V II 

•TRTTfr  fare  fairen^w  1 

wfa  fafafa^rw  ^Ttrrfa  fawfa  ^ 

||  ^ o C ||- 


(1)  A and  B read  qcnr  .*j%,.  which  is  an  in- 
correct variant. 

(2)  unfair  a variant  in  A,  which  seems- to 

be  incorrect. 

(3)  A reads  which  is  incorrect. 

(4)  ^'ogJTiDr  =3T,  a variant  in  A and  B,  which  is- 
grammatically  incorrect. 
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TO  ^Trp^T^sfHT^2  I 

!dt  g^tzrm^  ^vr^4  11  * ®<l|} 

anm  ^ ^ if rm  to^  ^ h n 0 11 

^rTTfiT  MTgTOHf^r  WT^TfVraTTO*r  I 

=?Tt^T  WT«m  f%f%:  TOTCH  II?  ? ? » 

etdTOto*  1 

s) 

■JT^ft  SHF*  fTO?T  fTO*TT2I  I 

^rrrf^r  %f  ?mrrfa  ^rRrfa  mftn 


(t)  *T  a variant  in  A.  ?t  a variant 

in  B.  Both  are  incorrect. 

(2)  B reads  3ttt3t. 

(3)  B reads  =ri,  which  is  not  correct. 

(4)  A reads  gfteTqfperfaqr. 

(5)  A and  B read  which  is  grammatically 


incorrect. 
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l^rSsrt^rt  *rmt:  ^slr^m^cio^1 2  11  n ^ » 

f%  ^ cTH  ^3§f 2 ^T^^Tfl  TT5TRIH  I 

HSU?!  *T%n  *Wf1\  m ^3  3TH  II  ? ? 8 II 

X C\  sj  x * 

t*T  ^ ITSW  ^P3I  *%cf  f%  | 

II  n y,  II 

3*Tf  mf^T  H*T  5TTCm  ST$  I 

nJ 

^rwTsrfa^  h*t  <pw  w?f  f%5  11  * * $n 

qgT^T^^T^ri  WHTH  I 

HW  WrTT  *H?J  <pW  rm^rl^  f%  II  H'3 4 5  h 


(1)  A reads  cj^cT.  B reads  Both  the  readings 

are  incorrect. 

(2)  rnfs^ifa  ^ 3 an  incorrect  variant  in  A 

and  B. 

(3)  A and  B read  ^t^RT,  which  is  incorrect. 

(4)  A reads  *r??Rftci3t?f,  which  is  incorrect. 

(5)  B reads  f%,  which  is  incorrect. 
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wzr  i 

^fTiWcTT  cR  UTrT^i  ^ ||  11 

iRRTT*!  W jftWRfw  I 

rnjrriw  ?riR  *iur  ^t:1  ii  h&.  m 

^TSRT^R  rf^f  oTTri  ^T^pT  ^T  I 

hwtti2 3  11  11 

SpT.  WR  3TcT  ?R  ^Tgf  ^ f%  | 

^1%cf  ?R  *TtTR4^cT  *RT  aj*T  II  ^ " 

i 

s) 

*TWR?  W*  "f^R5  SHTcT<R  I 

^ v 

h TTig^  ilffir:'5  ^r^rrf  tjtwt  h » 


(1)  A has  eF?q?i  ?ttt:.  B has  ^ ?ttt:.  Both  are  in- 
correct. 

(2)  A and  B read  cBiim,  which  is  incorrect. 

(3)  ^qqirfJqfTfogf?!,  an  incorrect  variant  in  A and  B. 

(4)  A and  B read  erroneously 

(5)  ’ftTrw,  a reading  in  A and  B,  is  not  correct. 

<6)  iTiTn^Htfa:  is  the  correct  form. 
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srrrqq  ^qrq  i 

^fq*TRqq*qqT  | 

Wt  qfaqq  q*qqi  W[m  q^f%  TfcV.  ||  II 

HTT  iTRqHt^T'  ^f^rf  q I 

<pW  q fqsq-q^T  irrqi  qffagq  TZHj  II  II 

qT^TqqR  | 

Vj 

*Rtq  *TR%  *TTq  WTfTtS^t  « I 

irqrTt  *TRqt  ntfq:  g smites  ii^yH 

HfT%  ^qR  I 

qfTTW  qqR  qfq  ’qqjTRq  q|q  f%  | 
qfqqtq  q?TR5  qq^fT  II  ^ || 


(1)  A and  B read  ^nj^Eri  »r?cTH,  which  is  not 
correct. 

(2)  ?ri^  an  incorrect  variant  in  A and  B. 

(3)  A and  B read  ?£f.  This  foot  is  incomplete. 

(4)  A reads  ^rsr  ?}  B reads  grs  ^ aTJift1 2 3 4 5^. 

Both  are  incorrect. 

(5)  srftcg  is  an  incorrect  variant  in  A and  B. 
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^1%^cjTcrrif%*rr^  ^ # gfr  1 
JTTgq-  ^ vr^^1 2  WFT  ^tHT^frT^  II  II 
rU5rrfiif%3  I 

^2J^T  ^Nf  TO  II  ? II 

1 

s) 

^rfT  *TT  f%XTT  H5=mm I 

^VD^HT  ^TT  ^3  ^ f%$rf?T  II  ^«Lll 

vr^m  f%  1 

O' 

^ fasrfa  ^ ?T  f%^TT  w Ti^r^qTTft  II  n 0 !l 
WITT  ^T^rTT  ^ ^4 5^Tfafef^cW  I 
I^wItrT  f%^rf5  Hwr^g  % fwt  11  ? ^ ^ id 


(1)  A and  B read  tjejcft'?,  which  is  not  correct. 

(2)  A and  B read  rt^ra',  which  is  incorrect. 

(3)  A and  B read  ?t 

(4)  A reads  *tcT 

(5)  A and  B read  f%?ii. 
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nfter  ^th  i 

?T5iTfor  ^f^fq^rr1  qj^fnriTqt  ii^rii 
qr^2 3  wtor  ttwh  i 
is  *Twq  q#r  *q«m  rTcT^wm  hh:  ii  *^ii 
TT^CT  ^TM%^T^rT:  ^TTTcT  i 

rr^TfR^  TT^rfT  qW  frf%  cjfft  fWT  II  ^ 8 H 

mo&cSciT^  I 

sJ 

grr  Tftm  C^IJT  ?rrq  q^7T%3  | 
qi^THTH  q?;tj  HH?q  *T5m  ^T^fq^I^:  II  ^ ^ <UI 
f^HIT  TTJqfqf^t4 5  iT^T  WT  qirf\  I 

fqfqq^nu  ll'^ll 

(1)  A and  B read  f%5,  which  is  senseless. 

(2)  A and  B have  3m‘,  which  is  incorrect. 

(3)  a variant  in  A and  B,  which  is  in- 
complete. 

(4)  A and  B read  jhjf%?TT. 

(5)  A and  B read  ^tt:,  which  is  incorrect. 
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?TfT^  I 


*TR*T  ^TR  TR 
c^iTOR  % 1 II  ^ II 

^rfcrof^R1 2  ^ro%^nixr  fMfam  i 

WR  WR  Wff  H?  Rll 
RcTT  qR  ^TR  RffRR  | 

C\  v 

H^T  qTrTtcSRT  T**R*R  ^R3  5TRR  II  II 

\J 


qrqqfT?^qTqrf:4  cRT  I 

VCqZW  r\Z  ^R  RTcT  ^wqr^T  ^ II  ^ 8 o II 

5s 

^RT*  ^ f%*T^JR  qim^q^Rq  ^ I 

fkfkh  ^TR:  ^ RT  rft  cTqf^RTR  II  ^ 8 ^ II 


(1)  A and  B read  sr^ct:,  which  is  not  accurate. 

(2)  Both  A and  B read  ^<jff<iqfV.  which  is 

not  correct. 

(3)  A and  B add  =q  after 

(4)  A reads  qiqqnsc?  Twrer?.  B reads  . qiqqnjj*?; 
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rTW  HTtcTqf^qr  *P1  *R  I 

TTOTfsrI  *jt%  WEfT.1  ^SHTt  ^TT%  ^ ¥^TII  ^ 8^11 
HT^tcTTfrl^  *Tf  rTT  TrSTTSHT  I 

^rnfrrf^T  wiy#2  ^mrrrrei^  ^ ^r>  h ? 8 ^11 
%<jt%  ^p%  i 

WT^TT  iT^T^r  ^ rrl^r  ^ II  ? 8 8 II 

mmnfl  #^^5f  1%t^%  i 

^m^lf%cnOT*TTft5  ¥TT  II  ^ 8 M 

WTQ&  STtT8  f^g  f%  WITfa  fTO  ^ ^ I 
Itwsmsd  cei*sTt^t  11  ^ 8 £ 11 

(1)  ^j'5f  is  the  variant  in  A.  w?r  is  the  variant  in  B. 

(2)  «ji?tt«T  nq%T?  is  the  incorrect  variant  in  A and  B. 

(3)  A and  B read  ^ 

(4)  %qi»r  cFT^q  ^ , a reading  in  A and  B. 

(5)  a variant  in  A and  B. 

(6)  qrnf’T  BfcrraO'TTrT,  an  incorrect  variant  in  A." 

'(7)  A and  B read  ^qq<jjt,  which  is  incorrect. 

(8)  A and  B read  . 

'(9)  A and  B read  qivus  V,  which  is’incorrect. 
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w^vurt:  ^rRrfa1  T5t:wr  1 

*rm  ^ f%  11  ^ 80  11 

%^TT  ^‘^T^FTT^  ^ 7?7^%  f^TCjT  cUTT  I 

tJrTWPTTfa  f%^TTf%3  ^ftRIT^^ITf^ 

mfr  w4  11  11 

^ft^T#t5  ^twiRr^piT  mrft6  ^t?mTf%%7  1 

fir^rmsi8  f%  ^cIh*  ^T^fT^r3  f^r%sfa  tt 

II  ^8<L  11 


(1)  ^vrat:  ^Ji^rm,  a reading  in  A.  rrf?r 
«li»fifT,  a reading  in  B. 

(2)  A and  B read  ^^n^rifir. 

(3)  A and  B read  fe^iT. 

(4)  ^say  jjlorr  fanfa  a variant  in  A and  B,  which 
is  senseless. 

(5)  A and  B read  , which  is  incorrect. 


(6) 

Do. 

Do. 

wi, 

Do. 

(7) 

Do. 

Do. 

Do. 

(8) 

Do. 

Do. 

q'vzwvii, 

Do. 

(9) 

Do. 

Do. 

^5, 

Do. 
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<=rr^%  i 

r{Z  W ^PSI  ^ ^ *D2TTF  ||  \ ^ o II 

^tromfn  ^n^ifa1 2 3  f%  i 

f^rf^rT4 5 6  ?TT3JTfa  fe^TDT  TffcTTfa 

ii  ?yu  ii 

g fat% : ir^T^r  i 

^ii  ^ «wt  g 3 g?s  Tnfn:  f%  11  $ y^n 

tttc^  ?t*t%  ^Tc^t:  ^ ^mracr7 8  i 

itt z£\  fm^T  ii^ii 

(1)  A reads  fe?r%. 

(2)  ^fWcnf*T  ^ *aisT[r|,  a variant  in  A and  B,  which 

M V 

is  incorrect. 

(3)  A reads  wii 

(4)  fif%rT  is  the  reading  in  A and  B,  which  is  in- 
correct. 

(5)  A reads  %.  B reads  n. 

(6)  A and  B read  which  is  not  correct. 

(7)  Do.  Do.  Do. 

(8)  Do.  Do.  Do. 
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rzq 


H'fTZtt  ^TM  <PCr^^r  ftp£jf?T  I 

eHirTMM7  WR#  II  ^ ^ I! 

TO  WR<*  *tr*T  »T5|^T  VMM  | 

^HiHTT  ^TT^TT3  V^T  55WCR^:  ',|  || 

^ fw  f*m  mtz^  vmIm  vsc^t  i 
v^fvfs:  mmtmm  vsifMrMrrfa  viviicr  ii^^ii 

MMMM  'pr^TTTnr  MtTVT  MRMft  fsR^HT  I 
V^MTUMM^t  •TTrrf  MfJM*TMr**nrMT  II  S>  II 


V^TMM  ^MJM  I 

fftrt^V*  MM  ^MTTMtMMR  M I 
^'MTTSMTSfM  WT4  *pRT  ^TTR  Mi  tR  ||  £.  j| 


D)  A and  15  read  ^wf,  which  is  not  correct 

(2)  A and  Y.  read  risnfir,  which  is  not  correct. 

(3)  A reads  ^T^r,  which  is  unintelligible. 

(4)  A reads  si^TtYj.  15  reads 


a 
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fifw  qz  ^ ^ i 

UTS  f%?TT%(?mfrr  ^ ^lirSlT1  IU  oil 

wssfiJifTt  m? r qzvrzi  ^ i 
^grsN  snw  11  u m 

Trf?T  i 

'Ml'f^trl2 3 4 5  %qgTTTT%TTri:3  ||  ^ || 

xpr^fa:  TRTri^u  g*r.  i 

xprer  ^ h^tt^  1%  II  ^ II 
wrr^  g^it'JT^tgi:^  f%  i 
•g^Trgrl  7TW  5 lIT^g  'HTT^grig  II  ^ 8 II 
^T%cf  rfl«ra«ra  f?T^TT'5  ^Z  ITT?!  I 
■smtifft'  ^ witt:  sre  *TT**mg  11  * * it 


(1)  A and  B read  ^n*RKtTfjrr. 

(2)  is  the  reading  in  A and  B,  which  is 

not  accurate. 

(3)  A and  B read  ^q^rTK^  cm:,  which  is  incorrect. 

(4)  A and  B read  g*ria  h^rt^,  which  is  not  correct. 

(5)  A and  B read  'vh*cl1  is  incorrect. 
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snr tth:  ir^rnm  11  ^ n 
mTm  trtrfagsi  wufa  ynz^i  ttwct  i 
WT Z^  *Tffqr  ^ *T  ^ ^fa?T  ?ft^T§cT  II  ^11 
^T*J*T*Tir  wf^rfclir  ^rfa  ?TT3  I 

VW<TM  ^TT^Tf%^jw  ^Tq^cT  h ^ n 
ifa^TfacTT  gfafr^d  \ 
faff i*  STT^fa  1%oq  ||  ^ n 

qi^fil^T^  | 

'O 

^fa%^[  ffa  cl^?  ■aftwirfa  ^‘Slfafa  | 

^TT^fa  ^?sr  ^ wfa  ^rfa%  *rfa  ii  ^ o ii 


(1)  A and  B read  g^FT,  which  is  not  correet. 

(2)  A and  B read  =§w. 

(3)  ?tt;,  a variant  in  A and  B. 

(4)  A and  B have  Wi^lrTSR'. 

(5)  A and  B have  t which  is  incorrect. 
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’3fr«un?r  ^ *r%'  f^nsra:  i 

II 3.?  II 

f^Nfsr  feqTWtq*TO  I 
^frrfTmfKT  riw  5TRm  II  II 

WT3^renTr?i%  i 

mm  Tfjqqi  w qfaqr4TT*n?m  II  II 

<TT*f  i 

rT^i  TTT^f  TT^qcT  ^^T^TTT%  II  ^ 8 II 
STIfffVdWmtl5  T%  I 

^fa^cTT  *#  TOT  €tW*q  II  RK  II 


(t)  A and  B read  mjt^i  ’sqf^r,  which  is  incorrect. 


(2) 

Do. 

fTOt. 

(3) 

Do. 

W,  which  appears  to  he  incorrect. 

(4) 

Do 

Tftqtt,  which  is  senseless 

(5) 

wrron«rGi 

, an  incomplete  variant  in  .- 

\ and 

B 
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^T^TlfrfqTT'  ^TTTim  I 

^rr^Rj  ir^Trr sg1 *  11  ^ ji 

^%*ssrrfa%  *n%  sfrwr  i 

^Tspsrft  g tn*:  *?w  11  ro  ii 

T%?TT%rT  ^TTUSI  WT^T^TTf^Tri  cfnT%cf  | 

s 

^^Rrr%  t%3 4 5  q*r,  ij t%i  h h 

^t*tt  cr:  ^'^iT??n^TfT  1 

N>  ' -s 

*SfiTT  f%f%%  ^TT%  sjimf%%  ||  ^£_  || 

31171%  thttwts^t  1 

11  ^ o 11 

3TT?I%  TR*TT  ^1%:  %cf%  I 

f%%  ^IT^Rf^T  »T5T  ||  ^ ^ u 


{ 1)  w^T?T^i,  a reading  in  A and  B. 

(->  q^JFi,  a reading  in  A and  B. 

(.i)  is  the  variant  in  A and  B. 

(4)  iftra  is  the  incorrect  reading  in  A and  B. 

(5)  A and  B read  fc^ajfq,  which  is  grammatically 
incorrect. 
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tt^ttcw  inmm  11  ^ 11 

=*  # # & # $ 

i 

sj 

^TrlrTT  ^T^iT^T  %*Tr  3ffe  T5fe  W I 
s*fe  TT5T^  f%1%*.  ||  || 

4T^T^  WTTW  I 

WR^fTTrTT  fell  Mfe^TTcFlffWt  | 

srfe2  wt?i  gfer^^rrfTwt  m<l  ii 
risrre  trfepig  srfe  xss^cn  i 
^ fen  fen:  u » « h 

^Pffe  W few  HT^rE  ^T  ! 

^pfe  ^TT%  wt*  W3  Trfe  II 8 ? II 


(1)  gW  ^fH«!T,  an  incorrect  variant  in  A and  B. 

(2)  is  the  reading  in  A,and  B,  which  is  not 

f 

correct. 


(3)  A and  B read  faw^r. 
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^ f%Irf  118*11 

*mz  ^ i 

WSP*fcf  *rg|75I  HRIH  f^r^ir^T  II  8 ^ II 

^t?TST  ^?I*T  ^yfiHNDT2  UTOrPR  I 

x N.  N. 

^TprTCJTri  ^55^*1  5TRH  *Tt?cT  II  8 8 II 

Cs  v 

rl^-5  WpfTccf  ^ ^55tp*UT  *TST  I 

^eit¥  3TT*m  wriT  ^it  n 8 * 11 

^%?T=I  TT^T^T  \R  f%f%w  5TT3H  I 
W ^=1  g *TaTTH  ^TT%^f^TT;  f^?n:  ||  8 $ II 

*»e.  «?«■  «!<•  <9«.  oe.  o<l. 

*JJ*  A'  'A'  "A*  rA*  *ic 

^tvisTT  fror  *t^t  i 

^frnfftTTO^T  *TT4  ^ *TTO%  l^TfinjTT  ll^'OII 


(1)  ***55  a variant  in  A and  B,  which 

seems  to  be  incorrect. 

(2)  gifivrtjj»T,  a variant  in  A and  B. 

(3)  A and  B read  *?  cr-*,  which  is  not  correct. 

(4)  Do.  ?), 


Do. 
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T^rTT?^  ^THTccf  rf  ! 

S'TWr?R  rTHGT^T  II  II 

ITT'FT  feaSI  | 

PTBTrT  ITV IH  ?T^  II  §£_  || 

^frTT  1TTSR  rTPJ  f^rf^T^T  HJ^HT  *T^T  l 

^rrfH  g^rTT  fem  ^ li  11 


nJ 

T£5hj#  c^TT  ^TT^r  ^ f%f^j  tTFJ^  l 

^m2  ^3  fsjf  ctpt  h ii 

*nn%  ^rr*  1 

sSjuTT  ^*T:  THTT  ?faj  I 

TO  nt  fast  T^ftf?r  an«ran*y  11 8 8 ii 

N 


(r)  A and  l»  read  tjfaH. 

(2)  A and  I.  read  ^i?t,  which  is  incorrect. 

(3)  A reads  B reads  ^ : . 
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J / 


fqrsgjT  ^^ff^aTl7T?TJT  I 
^ ftre  g ^TT^Tcf  II  8 * II 
%%rfT%5T  ^THR?!  HT^’TT  ^T^T^rT.  I 

^ II  8 $ II 

7^:  *htt^nt*t  ij^ct  ’grpnicr  ^Srt:  n 8 on 

^srr*r^  f*mfa  i 

t%  1Wt%  %c*  i?faf  ^mrTTm: 1 ii  8^  i! 
<frfsT%  Tf^^TRJTfl-  ^Tfa?r  ^crf  ^TT“  I 
^rfrT^  If^-T^T  tTRJStT  'ft'f'JT  afi^TT:  ||  8<U  II 
r^  3TT^?r  *tt^  i 

IT^T-T  f^TjT  tot  ITTT%  'STTJT^TfV^t  II  H o 11 

f^nr  ^Tfr?T  rf^-J  3Tr<IcT  3JHT  | 

^THT*N  fTrf^^T  vtrqh  *TT(5T  *TJT?j:  ||  y ^ u 

( i ) r€l*T%*BfT*r.,  an  incomplete  variant  in  A. 

(2)  n^^r:  is  the  reading  in  A and  II,  which  is  in 
correct. 

(3)  * ^ is  the  incorrect  reading  in  A and  B. 
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ch«ufcisn^:  | 

H^iM,|i  WTSTH  ||  || 

^H3Tf  fasiT  V\  t*1  fa^IT  VTHT^T  I 

T%  ^ ^T*T%  fefw^R  ^tTH  II  *3  !l 
HPJH2 3  *T<*fSTT  f%^TT  5TRH~T^r  *W3T  I 

TTT3  -artviiH  feH  Ht^Tf-T^RI  fitMt ||  y 8 II 
^TOffT.  HIT^^rTfH  ^TJ^rt  faf^TmiT4 5  1 

■mrzm  T^Tri  ?T^?r  II  y^y  II 
TT^Tdt  f%f%:  ERJTtTWT  I 

w[m  tRfafegj  strh  •tr  wm:  u y u 


(1)  A and  B read  q which  is  incorrect. 

(2)  A and  B have  ?u?t,  which  is  incomplete. 

(3)  A and  B have  m,  which  is  not  correct. 

(4)  A and  B have  which  is  grammatically 

incorrect. 

(5)  A and  B have  «t<T  instead  of  "g,  which  is  a 
tautology. 
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c 

TT  °c(  oy  q M I 

^ W^cTK1  W I 

tttc^t  ^w:  ^ ?w  it  y^>n 

STW#*  I 

^T*Tir^*R  ^ | 

<TT%<T  f T%  II  H 

fa:*raa&§m  faw?i  ww  i 

^TTT^rji  ^ifecTT^ 

II  *<L  II 

tm:  i 

^355T*r  wf^TaTtfacW  II  £ o \\ 

x C\  V V \ 


(1)  i?T?n  <q,  a variant  in  A and  B. 

(2)  i?iq^r:,  a variant  in  A and  B. 

(3)  ^ ^ is  the  incorrect  variant  in  A and  B. 

(4)  A and  B read  which  is  incorrect.  The 

word  qq  is  used  here  in  the  masculine  gender. 

(5)  B reads  qfg*. 


%T?T(i!gr  qpng  g sgnjs^w  n ^ ? u 
^ 45tt?t  i 

\i  \) 

fret  %<ro<ire  *r*f\  gg%g  ii  u 
%fam  ^t^jttwt  ftre%tf  iremim  i 

C\  v 

wtst^  ^ ^t^rr^r  %q  it  ^ i» 

^5*F  r^  7T§T  m#  i 

ITRJrr  «f  qTrf55^  g qfT?7Tg  II  f£  8 II 

v:  qrfqg  ^f^irrlh^  i 

*?  fw  ^iTTwfer* 2 3 4 5 6  ^ssrer:  **lg  ii^yji 

(t)  f*Te!?f,  a variant,  which  seems  to  be 

incorrect. 

(2)  ?[W*T,  a variant  in  A and  1>. 

(3)  ^ri»uft?h  a variant  in  A and  l>. 

(4)  3 %farf  Jjf3>%  ?t  an  incorrect  variant  in  A 
and  U. 

(5)  *HN*Tn?dl«i*,  a variant  in  A and  15,  which  is  un- 
intelligible. 

(6)  A and  B read  35*®  which  is  incorrect. 
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^rf?TO^rTT  '5TT^  *TT^  *TTOT.  1 

^TWTTIJI  II  ii  H 

J V N N 

^Twintron^'  ww  *t  i 

^spittSt1  v^rra  ^2 3  wm  rn^cr  *r?T  II  <|  on 
*ttzpt  ?nj  wtt  *rtw*i  vttci  i 

h'chithi  irni^r  ii  ^ n 

qioTO^  I 

sTTH  ^TT  fwr  *T  faft  I 

^*rnsr  fsnru  *it  ^ wk;  ii^ai 

ST^T^f  I 

*?ra*R4  ^ *nrW  fii^rr  i 

^R3iT  M^T  f^^TT  51TZPT  ^VHTT  *H?cT  ||  ^o  || 
'srtvRT  jtt  ^ i 

ifa  fatr-pwr^  *rra%  wjprm*  ii  o i>  ii 


( 1 ) B reads  v)rr«n®. 

(2)  ■sniw  is  omitted  in  B. 

(3)  siraH  'S(*THq^T,  a variant  in  A and  B. 

<-l)  A and  B read  *r*T%»T. 
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5TT*m  ^ TT^fT  I 

*tr  vwr.  \\  ^ n 

Wlim  xrf  rf  w ^TT^tcT  zw^:  w i 
fcr^iT^iT%  1%^r  <ji<a5^a^4<3iw  n ^ u 
*ra^T*rem  T^r<rtq?nti[  i 

5tt^  ^ gf=sm  T^m  *m  11  n 
^tt?7?[  ui  wrr  ^rn^ci  ^ft:  i 
f^f^rf^t  f^T^Trwvr^:1 2 3 4  11  'Q*  ii 
^TT^TOrT  ’artf^rl  c^P  cT^i  TTri  W%fT  I 

?rtw  ^5  g^rifr  ^rwtra:  ii  » 
STTH  SgTcT.  I 

*;%  rn*w  ii  ^ ii 

vi  3 i 

WT^T^^i  WHT  '3TtTSTT^r5  ^%rl  ll^it 

(1)  f^sjff^sd  a variant  in  A and  B. 

(2)  A and  B read  fw^  or  Dt^m. 

(3)  a variant  in  A and  B. 

(4)  a variant  in  A and  B. 

(5)  A reads  B reads  ^'tsgi%. 
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OTOT  TrefTTUT  TT^mSfT  I 

fOT TT  liz  ||  '0<L  11 

^ th  hot  ^ ^’tfTHHH  1 
iUTfari  n?frn  hth%h*;1 2 3  11  c®  n 

OT^t:  ot2  ntwr.  hot  <TtOTrn§H  1 

OT3  TfffiHT^llf  II  ^ II 

qfn  hot5^^  w h hh^  nf?r.  1 
hot  hot  Hurt  ^TfHOTHnfOT:  11  n*  11 

HHOT  TT^TTTW  sfcOT  OTHOTH  I 

^ttot  thwt  fnf%:  ht<*  othit  Iottott  11^3  ij 
^^TcT  W3TC  ?W  I 

hot  srtHHOT  'armsq*  th^tIhh  n ^8  h 
TOT  ^TTZT^f  OT  OTT^TfHOT:  h&zh  1 

^ sj  N 

HHI  1 HOTOT  fOTiH  *IOT  H^H  II  ^^11 


( f)  A reads  ?niTfisU 

(2)  B reads 

(3)  A and  B read  ^ ^ , which  is  incorrect. 
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*m?*m  faf^T  fofsn  i^rm^Tfar^rt  ii^iii 
%*rcrortiwi?R  fafs:  i 

am  vfTof*r?n  milker  fasim  « cs  h 

SpTcTO  R^TrT^  HT<rf^r  I 

^ >* 

mar?i  ^Tar  v*z€\  ^stt  5TT*aR£ts*m  11  ^ 11 

C\  v 

^e.  *}'-  •!«. 

•«'  W *ik%  'A'  'a'  -Vi* 

mc^rg^T^  I 

Nl 

tu^  ^ snam  i 

srer  fa^ssnc  faf#  ?rn=r1w^^t?i1 2  ii^aii 

srs'f^T  gOTHsra  i 

HT^ircT  ^^T *Jrf  fesj  WfT^^fR^nRriT  I 
OT5TT  ^RT%*T  WTC^WT^  II  $$  II 

(1)  A and  B read  t^Tt,  which  is  incorrect. 

(2)  ffrsi  rtwfa'JT’l*,  an  incorrect  variant  in  A 


and  B. 
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1%5Ef  qto*T*nfirw*m  1 

J s 

vrraim  11  11 

*riir^sr?j¥ni  ^umran^fwfw1 2 3 4  1 

^ i«wcit  s^h  h n 

VlTl  MT^rm  ^Tg*T<3*TT  I 
^HT  m^\  T ftmT  *m  *Tf%W*TT  II  $<L  II 

1 

^ ^JWT  *TT*T^  HTO  ^ I 

^rj?§c(  ^tf^rW  II  <l*  II 
TTt?1%  | 

^3TT  tj^T5  ^TTTf  ij^farr  f%*  I 
f%f%cT  *NcTCT  § ^ ^ j^cT.  ||  ^ || 

(1)  A reads  *nmwrerf%?i:.  B reads  jjr^fi  «refeq;. 

(2)  A and  B read  g^«n;. 

(3)  ^WT*r  W5!.  a variant  in  A and  B. 

(4)  gwtTfa  qRf,  an  incorrect  variant  in  A and  B. 

10 
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rTTH*  *T^T  ^TTCR  gicPR  | 
f^TOT*r  ^ rr^r1  *rrcra  ^farwT  ^wt  ii^ii 
<T^*zr  *TT*riFsrRT  Iwt  1 

3TT?m  fa*il*T  *3"T*T  ^f%rf  ^ <fffar%  II  <L^  H 
favTR  *rrorf  ?w\  WRffi  I 
^TT*?nrr  *m  11  <l<l  11 
THiRTcT  *TWI  festf  ^Tift^T  I 
^eFT  ^T^ip?fg[^rT  T**mW^TfacJIT  II  \oo  II 

. Colophon  in  A 

^frT  4t^2JT*T%  ^?rm?S3T*faT^  ^Wcfp?J 
I^STIT^^T  •TTTTT^I'Ri:  I 

Colophon  in  B 

^Frra?*3Twr^  >rrg^T^t 

^^TT3T^T  WTHT  I 


(1)  A and  B read  ?t  which  is  incorrect. 


S^tracts  from 

SUVARNATANTRA 

or 

SVARNATANTRA. 

*j=w?Tsrm  9it  ^rwtTJariT 
^j'RfT:  i 

A = MS.  from  Benares.  * 

B=M^.  from  RamnakalBs  raa/k,  Dacca.  f 

?tr:  I 
I 

wit  T?TT?T^CTTT  rfTT  ||  s>  || 

*snr:  ^ra^ura*!  ^TTTrgwr  *f\  vrt<r  i 

?tt  f*f*  wr  % gfe  o*  n ^ h 

* I he  name  of  this  MS.  is 
I The  name  of  this  MS.  is 
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^ g mfarT  eTCT  TO  I 

^jfz^TT:  wfmv.  TJ5  *r^rfe?ra  fsr?  II  3 II 
ut^t:  ^fariT:  ^r  trcjm  1 

m^TTTO  Tr^nrfairTT : 11  a 11 

Tnrrfjm:  1 

T^T*rt  ^tth  rT«^r  ir^rrfaTTO  11  * ti 

f%*3  ^Vt*a*?r*r  g ^ ^ ^rfef  urn  1 
TOTOTOlf£<Tfsfol  II  i II 

^ffTOT^T  H?IT  ^tTR  ^RTO  ^f^TTRI  ^ I 
<tfSiICfa  *jf?j  ift#  ^fTOFT  o5T5T  TOT  II  'S  II 

wrtst  g to^to  THfint  tot  1 

qNUTci  ^I"T  TO  ^rT  TO  TO*3T  II  ^ II 

wri  mri  to*tr  to*i  to  % 1 

to*i  ^1%  % ^ Tprrsf^T  wt  11  <l  11 

T^r  1 

^ ttq  ncr^nfri  Twwrfrow^TO  1 

^TO?mfTO  ^T*TO  II  * ° || 
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fwff^:  w£tf*iw.  Hum 

rilra  g *rw?*ra  ii  u H 

^•msf  W c^T?  ^ TTf^n  | 
fcmcff^frT  fesum  fwra-  wrtw.  huh 

^ITWfw^r  ^sr  *TTH  II  $8  II 

*Ii?Tl%crgT:  Tjrf  rl^  ^HfrT  tfcR  | 

^n*:  5tt^  ir^fr?  frrzr  n $»  *u 

^d^lfaST^par  ^ff  nt^cT  I 

^*TTTfT  Tpr  rfc^*g  WTfTg  ||  U U 

rT^I^  g ^T^TT^ra  ^*JrT*  wfrHiT  I 

f'lf^^rT  cf«g  rT^Nr  rH5I  fa  fa*  M r|  II  Uu 
ftHTfar*  g *rer*m  ilTWJVm  ^m^rl  | 

^r^T^fajTRTfa  *TrTWt  VRrT  gH  II  ^ || 

h?t:  nvrsrir^m  vra*?  i 

nJ  V 

rTT^  ^ * *TT^k  rrS%?T  *3%g  g?T  II  $£_  || 
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^FP*T  ITcSI^  TTR  ^=T  I 

^frrfT^  ^f?T^f?T  5fT*m  3 *T  II  * « If 

C\  *s 

'=sn^t  ^ rTrTt  ^TT^r^T  1?T  I 

®\ 

^ g ^ti  t%  sm  *rf?r  n 11 

imf^t  *TtfT  g?T  | 

Htt^  g wr^Tsr  riT^rt  fafaferqg  h ^ h 
^rrgrwTTrr^t^:  ^rrg  vi^fri  cfm^g  i 

W vzt  ^jtttct  ttri  vr %g  g?r  n ii 
^r?  ?i?rr  f\cgt  riTT  ^qr^g%  | 

TTrp^TTrT  %M^TT?nfrI  fe=?j  H^f?T  II# 

*)t.  «!«•  J«.  «!/«  ot  ^/> 

rA'  *>k'  'A'  'A*  ',»»  *Vk- 

3^-r;  f%  rf^^ng  TO  ^T^Trig  | 

fV<rtro:  11  * 11 

WTfT  ^T^?)  ^gTO:  I 

Tirr^T^:  tr^fir:  wig  g *r«m:  11  ^ 11 


« The  above  2 ^ Slokas  are  not  found  in  MS.  A. 
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mjT*TT  g Tjf^^gTT  q q^TT  JTRmq  I 

f^WVqrl  I!  3 || 

TTr^Ttn^^rTT  qifrl  *TT  •TTg!  1 I 

rTT^^Ti  rW T *rf*nref  fqfafgrqrT  II  8 II 

^ TOHi:  I 

7T?q^Tt  7T*cTC^  *^qrT  11  <*  II 

^>rTT^S^‘?  q^T  q^rT  ^?fTT^T^T  ViqfVfT  1% 
^^TqtSWqT  q^e^J^Tcft  tlfq^frT  II  $ H 
qq  qffat  qm^T^TT^^q^r  I 

q^^jqT  rTrR  ITe^T  ^^fT*  fqfaf%qrl  ||  ^ || 
^rq^it^TqTTT  rfcT  srr  faf%qrl  I 
rT«TTfaj‘  ^Tq^q^Tq  qWcf1 2 3  T*  f^T^II^II 


(1)  The  above  7 hemistichs  are  not  found  in  A. 

(2)  A reads  B reads  e^!*?r*it-  Both  the 

readings  seem  to  be  incorrect  ; since  B has 

in  the  2nd  Sloka. 

(3)  B reads  which  is  not  correct. 
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*T  ^Tt  *2rTrTT%frU  *TT^[  ^fTSTt  I 

<T  ^TcfT  cffT^m  sHTcT  II  «L  II 

<r  *sfi  f%  ^Ts^Tc^^Tra^TH1 2 3  i 

to  4^grt$g  5^3  vi^f?r  11  \ » w 


=T  ^5  3?R  UT*Rrm  I 

cT^4  g TOT^HJ  ST^elTO  ftfHf^T^rT4  II  \\  H 

HtTO'  ^rft  2JTf?T  «TTO  H^Tl^rT.  II  **  II 


Colophon  in  A — Tf^T  ^Tfaj'RWrf^f  ^ AM l ^ ^ ^ I << 

^I^rT^q:  fcSta:  l 


Colophon  in  B — IT 7T 


(1)  B has  *tt  *p*ft  wfh?Tifim. 

(2)  A reads  ti  which  is  incorrect. 

(3)  B reads  g<sj. 

(4)  tj^cTI%  f*rf^^?f)  a variant  in  B. 
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Aniruddha  116. 
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